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In Florida power plant... 


quantichem analyzer 
records dissolved oxygen 
colorimetrically 

0 to 30 ppb. 


| BREF ISL LZ 


speedensdde., 

















Even a few parts per billion of dissolved oxygen in water for power 
station boilers reduces overall efficiency and economy. Three months ago, 
the Florida Power Corp., St. Petersburg, Fla., put on stream a 

Milton Roy Quantichem colorimetric analyzer in its Bayboro Station 

to survey dissolved oxygen in returned condensate from 

steam turbine condensors. 


In addition to this application, other Quantichem automatic analyzers 

are available for analyses of silica (0-50 ppb), residual chlorine 
(0-3 ppm), hardness (0-3 ppm) . . . as well as for phosphates, 

hydrazine, chlorides, and many others. 


Write for information on your particular application. | 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 
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CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps 
Quantichem Analyzers * Chemical Feed Systems 
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MY HOUSEMAID’S ELBOW 
IS GONE... GONE... GONE 


My title was “Process Operator.” Really I was just a 
cleaning lady for a roomful of blocked-up flowmeters. Took 
half my time taking them apart and putting them together 
again and the other half cleaning them out. I tried everything 

. bottle brushes, live steam, chinese backscratchers, aqua 
regia. The last straw was the plumbers’ helper my wife gave 
me for my birthday. 


I was all set to turn in my wrenches and plunger when a 
new kind of meter came in from Fischer & Porter. They call 
it a Magnetic Flowmeter. I stuck my hand in to see what new 
obstruction they’d dreamed up for me. But my hand went 
clean through and out the other end! I couldn’t believe it. 


NOW I believe it all right. Everything is changed. No 
more bottle brushes . . . no wrenches. . . no plumbers’ helper. 
Nothing but a lot of grey boxes. NOW I know all about F&P 
Magnetic Flowmeters. And I can tell you that if yow’re tired 
of breaking lines to clean out meters, you can throw your apron 
away! Get the facts on a man’s flowmeter. Write for Catalog 
10D1416, Fischer & Porter Company, 539 County Line 
Road, Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane Street, Toronto, Ontario. 











Fp FISCHER & PORTER CO. 


Complete Process Instrumentation 
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‘“FIT’’ Companions 


reduce costs... increase valving flexibility 


With face-to-face dimensions to 1.S.A. stan- 
dards, K&M split body valves are interchange- 
able with K&M regular globe-body diaphragm 
valves (and with all standard makes of dia- 
phragm valves). 

This exclusive feature of the K&M split body 
design enables you to make significant reduction 
in your plant inventory investment of replace- 
ment valves. It gives you highly desirable 
flexibility. 

Additional flexibility is provided in the K&M 
split body valve itself. Interchangeable. 
unitized construction makes it possible to de- 
velop 432 different valve combinations from 
a single split body. 
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In a matter of minutes you can make the 
body reverse or direct-acting; switch the oper- 
ator to dome, diaphragm, or handwheel; change 
the seat ring to one of several types; recharac- 
terize by selecting a different plug; substitute 
the replaceable, rotatable flanges; convert from 
globe to angle type. 

The K&M split body valve fits your existing 
piping and fits your budget. 

One more plus . . . K&M split body valves 
have the largest Cy offered in split body con- 
struction .. . more flow for your money. 

Write for Catalog 132 completely describing 
the valve that brings the split body idea to its 
fullest development, 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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THE INSTRUMENT ENGINEER AS A BUSINESSMAN........................ 4 
The current short supply has pushed many an engineer up into an administrative job at an early 
age. Here are some tips on how to meet this unusual management opportunity. C. B. Moore 
CR ee rs ee ere ee 24 
Instrumentation is replacing another time-honored but inaccurate measure of product quality. 
CAN YOU DEFINE INSTRUMENTATION? — EDITORIAL Charles W. Covey ..... . 3 
PUTTING THE REFRACTOMETER INTO CLOSED-LOOP CONTROL ............. 34 
A major power in petrochemical production tells how on-stream refractometry sharply upped 
| their processing efficiency, product purity and economic yield. _D. J. Fraade and O. D. Larison 
METAL JOINING IN INSTRUMENT REPAIR ..................... 0.000055. 39 
Have you been throwing away a lot of expensive instrument parts that could have been repaired 
by modern welding? Better read this story carefully and find out. L. D. Richardson 
DIGITAL TELEMETERING CHOSEN FOR REMOTE PUMPING CONTROL......... as 
Unattended, remote control of a 5000 hp pumping station across 150 miles of desert calls for 
high accuracy, reliability and full data both ways. James F. Conneran 
| HOW SOVIET INSTRUMENTATION OPERATES ......................0044.4. 48 
| An eyewitness report from an ISAman’s 16-day tour of Russian instrument facilities. 
ANALYSIS OF ON-OFF CONTROL BY THE DESCRIBING-FUNCTION METHOD .... 50 
7 Application of this interesting new analysis technique to a pyrometer controller and electric fur- 
nace suggests ways in which the control can be improved. Ray K. Adams 
A LOW-IMPEDANCE CRYSTAL TRANSDUCER ......................00045.. 55 
Two new methods eliminate the high-impedance load requirements of crystal transducers —- the 
chief drawback of present designs. Wilson Bradley, Jr. 
CALIBRATING VIBRATION-PICKUP CALIBRATORS ......................... 58 
Navy Primary Standards Lab comes up with a simple way to measure vibratory displacements to 
2.4 millionths of an inch accuracy! R. P. Bowen 
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One source, one purchase, one delivery . . . and the 
complete bellows assembly is in your hands, ready to 
use! 


Fulton Sylphon® bellows assemblies are custom- 
engineered to your specific requirements, with a one- 
source responsibility behind every component in the 
completed unit ... and every assembly is pilot-tested 
before it leaves the plant! 


Pittsburgh, Pa. 
ISA Journal 
ATlantic 1-3171 
313 Sixth Ave. 





EE 








Save the headaches and waste of multiple purchases, 
time-consuming assembling and endless in-plant test- 
ing and supervision with one-source buying: Fulton 
Sylphon complete bellows assemblies. 


Write for Bellows Catalog EU-1400 


Kohertshaw- Fulton 


CONTROLS COMPANY 





Mr. Controls 
FULTON SYLPHON DIVISION KNOXVILLE 1, TENNESSEE 
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Pittsburgh 22, Pa. 


Los Angeles, Calif, 


Karl Shull 

GRanite 7-8824 

608 Midvale Ave. 

Los Angeles 24, Calif. 


San Francisco, Calif. 
Fred W. Jameson 
Diamond 3-8806 
821 Edinburgh St. 
San Mateo, Calif. 

Charleston, S. C. 


Harry Becker 

Telephone: 3-4987 

P. O. Box 6385, Myers Branch 
Charleston, S. C. 


The ISA Journal is regularly indexed in the 
“Engineering Index Service” 
and “Applied Science G Technology Index” 


ISA Journal 
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Delivers a proportional 1 to 5 milliampere dc signal 
through a 3000 + 500 ohm load. 


Has plug-in converter with printed circuit. Conven- 
tional leads and unnecessary wiring are eliminated. 


This Fisher explosion-proof Electronic Level-Trol action of the unit. With only .25% effect from 
features external adjustment for proportional band +15%% supply voltage change, line voltage fluctua- 
and liquid level height, and incorporates extreme sim- tion is of negligible effect. 

plicity of design throughout. Silicon transistors and 
diodes are used instead of the conventional vacuum 
tubes. You do not need any additional parts to reverse 


Fisher Bulletin F-85 will give you complete details on 
the Fisher Type 2300 Electronic Level-Trol. Send for it. 








YT Plug-in sities converter assembly. Printed circuit of the converter assembly. 

| K 

2 IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalltown, lowa Woodstock, Ontario London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania SINCE 1880 
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WE 
POINT 
WITH 

PRIDE 











We point with massive and pardonable pride to our latest 
achievement —the new, reliable Mincom Mode! C-100 


Instrumentation Recorder /Reproducer. Six speeds record War p ee awe 


frequencies from 50 cps to 100 kc. Only 500 watts input 
for 14 track system (all-transistorized electronics). No 
° e 2049 SOUTH BARRINGTON AVENUE 
cooling necessary. No mechanical brakes. Only 0.1% LOS ANGELES 25, CALIFORNIA 
TELETYPE: WEST LOS ANGELES 6742 
flutter and wow. Instant push-button speed control, no 


belt changes. Interested? Write for specifications. cM } 


TMiinnesora (Miinine ano [YfanuracturinG COMPANY .... WHERE RESEARCH IS THE KEY TO TOMORROW 
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NHAT’S NEW 
IN THE 


Nuclear Instrumentation 


Free Enterprise 


Fermi Atomic Power Plant 


The Romance Isn't Over 


March 1959 





INDUSTRY 


A group of prominent nuclear instrument manufacturers has an- 
nounced formation of the Nuclear Instrumentation Association to 
give industry support to research, development and production in 
the U. S. Creation of the Association resulted from the increased 
importance of nucleonics and nuclear instrumentation within the 
field of electronics. Chairman of the group is Nicholas Anton, pres- 
ident of Anton Electronic Laboratories of Brooklyn, N. Y. Among 
the firms are BJ Electronics, Baird-Atomic, RCA Services Co., Ben- 
dix Aviation and Nuclear Electronics, Inc. The organization will be 
expanded to represent major manufacturing segments of the nu- 
cleonics industry. 


Part of the American way of life is getting the best for less, so 
you can’t really knock the Ealing Corp. of Cambridge, Mass., which 
will import Russian laboratory equipment to supply some of the 
nation’s high schools and colleges next year. The Russian equipment, 
which one may assume is first rate, is substantially cheaper than 
American-made instruments. For example, a projector mounted on 
an optical bench — used for physical measurements — will sell for 
about $75, Russian-made. U.S.-made projector would cost about $300. 
Anyway, we can all take comfort in the fact that Russian equipment 
will save money for American schools. (Did somebody mention 
Point Four?) 


Bailey Meter Co., Cleveland, O., has been awarded a $740,000 prime 
instrumentation contract for the nuclear portion of the Enrico Fermi 
Atomic Power Station now under construction near Detroit. Strom- 
berg Carlson Division of General Dynamics will supply the nuclear 
instrumentation and safety systems for the reactor. 


The honeymoon between industry and automation definitely isn’t 
over. The romance is pulling out of the dark days when automation 
was miss-used, abused and misunderstood. T. R. Lawson of the 
Westinghouse industrial control department reports that at the 
end of 1958 a total ot four reversing hot-rolling mills were rolling 
steel or aluminum under the guidance of an automatic card-pro- 
gramed control system developed and built by Westinghouse, and 
that three more complete installations are near. Principles and ap- 
proaches of the Westinghouse Prodac system are also being applied 
to related processes such as stockhouse programers; data accumula- 
tion systems for tin plate and re-coil lines; control systems for re- 
fineries, pumping stations, chemical processes and other uses. 


Banking continues to hold hands with automation, too. The Mer- 
chandise National Bank of Chicago will score a major advance in 
automation of commercial banking this year with installation of a 
General Electric electronic data processing system designed to ac- 
complish the deposit bookkeeping of a commercial bank of medium 
size. 


(Please Turn to Page 11) 
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POLYETHYLENE | 
INSTRUMENT TUBING 


Costs Less—/s Easier To I/nstal// 


SIX DIFFERENT TYPES TO 
MEET YOUR SPECIFIC NEED 


CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision Polyethylene 
tubes spirally cabled together for greatest flexibility. The tubing assem- 
bly is protected against mechanical injury by an interlocked galvanized 
steel armor, Polyvinyl Chloride sheath, or other sheaths, as below. 





‘ ¥ CRESCENT POLYETHYLENE PRECISION INSTRUMENT TUBING 
\ ¥ TYPE P is manufactured from the best high molecular weight virgin Poly- 
22 ethylene compound and TYPE XP of high modulus virgin Polyethylene com- 

S74 pound selected for their superior resistance to environmental stress cracking 


and aging. Extensive research, improved manufacturing methods and rigid 


4 

| test standards have developed CRESCENT Polyethylene tubing to its present 

‘ level of highest quality. It is furnished as single tubing in %4”, 34” and %” 

i sizes in up to eight bright colors. It is used extensively in manufacturing 
CRESCENT POLYETHYLENE MULTITUBE in types as follows: 


STANDARD TYPES — <— 
Sf ‘ ” i eee 
TYPE PA—Interlocked metallic armor provides complete mechan- y 


ical protection. 





TYPE PAT—Polyvinyl chloride sheath over the armor adds corro- 
sion protection for the armor. Can be buried in the earth. 





TYPE PT—PVC sheath gives limited mechanical protection. For Type PAT 
use in troughs, trays or conduit. —— | 
Type PT 
SPECIAL SERVICE TYPES 
TYPE XPT-U—Extra heavy PVC sheath over high modulus TYPE = oe 
XP tubing permits direct burial, or use above ground Type XPT-U 


where subject to moderate abuse. ’ 
TYPE XPT-F—Same as XPT-U with heavy asbestos braid and outer —=— a 


PVC sheath. Provides time delay in event of flash fire. 





Type XPT-F 
TYPE XPT-FA—Same as XPT-U with heavy asbestos braid and im 
interlocked metallic armor. Provides complete mechan- ANY) 
ical protection, as well as time delay in event of flash iM 
fire. Type XPT-FA 


Write for complete information on these types, as well as types em- 
ploying copper or aluminum tubing. Ask for new Bulletin No. 485-C. 





TRENTON, NEW JERSEY 
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Mergers 


Fringe Benefits 


Transition 


Expansion 


Salaries of engineers in industry, government and education are 
rising an average of 612% a year, according to a survey made re- 
cently by the Engineering Joint Council. Starting salaries are re- 
portedly higher, too. 


Electronics Communications, Inc., St. Petersburg, Fla., electronics 
manufacturer, will merge with Standard Products, Inc., leading 
aviation industry supplier, of Wichita, Kansas...Landsverk Elec- 
trometer, Glendale, Calif., manufacturer of radiation measuring in- 
struments, announced the purchase of Micrograph Co., Los Angeles 
firm specializing in the industrial graphic arts field... Hughes Air- 
craft has purchased the assets of Vacuum Tube Products Co. Inc., 


Oceanside, Calif....An agreement of terms for the acquisition of 
Altec Companies, Inc. stock by Ling Electronics, Inc., has been an- 
nounced. Altec will operate as a subsidiary of Ling ... Varian As- 


sociates, Palo Alto electronics firm, and Bomac Laboratories have 
announced plans to combine operations through an exchange of 
common stock... Wyle Laboratories and Wyle Research Corp., test- 
ing labs for missile/aircraft components, of El Segundo, Cal., have 
merged, as have Mantec, Inc., and Wyle Manufacturing Corp. The 
surviving firms are Wyle Laboratories and Wyle Manufacturing 
Corp. 


Southern Precision Instrument Co. of San Antonio, Texas, reports 
that with the advent of the international space programs of recent 
months a sharp increase has developed in the public demand for 
precision telescopes, binoculars and other optical instruments. 


Airpax Products Company changed its name to Airpac Electronics, 
Inc... Northrop Corp. and the Northrop Division at Hawthorne, 
Calif., are now known as Norair... Electro-Optical Division is the 
new name for Perkin-Elmer’s Engineering and Optical Division... 
General Electric re-assigned its Instrument Department and In- 
dustry Control Department to the Industrial Electronics Division. 


Amphenol-Borg Electronics has purchased a plant in Danbury, 
Conn., to house its Danbury-Knudsen and Industrial Products Co. 
divisions... RCA has created a new Missile and Surface Radar di- 
vision to handle its growing business in the weapons system and 
radar fields... Victoreen Instrument Co. has set up an Infrared 
Division to exploit application of the latest techniques in infrared 
science... Burroughs Corp. will soon start construction of a new 
$2 million engineering and administration building at its military 
electronic computer plant in Dearborn; has already established a new 
Military Electronic Computer Division ...Completion of a modern, 
straight-line plant at Sellersville, Pa., has achieved a two-fold ex- 
pansion objective for United States Gauge: provision of more eco- 
nomical mass production and additional space for new product de- 
velopment...Texas Instruments has started construction on an 
addition to its Semiconductor-Components division plant, already 
the world’s largest facility for manufacture of transistors and re- 
lated devices. 
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LARGE STEEL DIAPHRAGM Cases 


MOLDED NEOPRENE DIAPHRAGMS WITH 
TREATED TO RESIST CORROSION 


LARGE EFFECTIVE AREAS FOR MAXIMUM 
POWER AND LONG STROKE 


HIGH TEMPER ALLOY SPRING DESIGNED 
FOR LOW STRESS, LONG LIFE AND 


CORRECT STROKE 
RIGID CAST IRON YOKE 


(WITH ENCLOSED SPRING CASE) 
RIGIDLY ATTACHED TO BONNET By 
STEEL DRIVE NUT — WILL NOT DEFORM 
IN ROUGH HANDLING 





EXTERNAL ADJUSTING SCREW FOR 
SETTING INITIAL SPRING COMPRESSION 


BOLTED PACKING BOXES — 
WITH LUBRICATOR IF REQUIRED 


LONG, HEAVY PLUG GUIDE SECTIONS 
AND GUIDE BUSHINGS BUILT FOR 
SEVERE APPLICATIONS 


WIDE VARIETY OF DOUBLE AND SINGLE HEAVY SEAT RING CONSTRUCTION 
SEATED PLUGS WITH DESIRABLE PREVENTS DISTORTION — 
FLOW CHARACTERISTICS ASSURES TIGHT JOINT 


pI] 


Reactor Effluent Flash Drum Control 


Cat-Cracker Feed Control Gas to Fue! Drum and Flare Drum Debutanizer Bottoms Control 














In the Final Control Element... 


ACCURACY AND DEPENDABILITY 
ARE KEY QUALITIES 


That's Why So Many Process Piants 
Standardize on Masoneilian Control Valves 


Many process control systems — in chemical, 
paper, petroleum, petrochemical, textile and other 
plants — use Masoneilan Control Valves 
exclusively because experience has proved that 
Masoneilan valves are accurate and dependable. 
And because they give this top performance 
over long periods, they are most economical. 

The wide variety of applications pictured here 


are in one modern petroleum refinery which uses 
Masoneilan valves. There are Masoneilan types for 
practically all control systems in all other process- 
ing plants, too. If you are concerned with the selec- 
tion of control valves, it will pay you to consider 
Masoneilan. 

Complete details on control valves for every proc- 
ess use are yours for the asking. Write for catalog. 





NASON-NEILAN 


A Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 













TION 






District offices or Distributors in principal cities in U.S. 
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Feed to Storage in Cat Cracker 
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In Canada: Mason-Neilan, Division of Worthington (Canada), Ltd. 


Effluent Control in Cat Cracker 
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View of Cat Reformer using Many M-N Valves 
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PRECISION 


RAT 


" measurement 
and control 





GORDON 
XAC]LINE 


Controls tempera- 
ture automatically 
within a fraction of 
a degree in any heat proc- 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 

cording pyrometer controller 
—regardless of age. 





‘\ GORDON 
XAC]EMP 


Hand Pyrometer 





A quality-built, conven- 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 







GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 


Full Particulars on Request 





UX UX US USUVOUS 


‘GORDON: 
*% SERVICE 23%: 


CLAUD S. GORDON CO. 


Manufacturers * Engineers © Distributors 
Temperature Control Instruments e Thermocouples & 
Accessories @ Industrial Furnaces & Ovens e Metal- 

lurgical Testing Machines 
623. Wes: 30th Street, Chicago 16, Illinois 
20 Hamilton Avenue, Cleveland 14, Ohio 
i | 


me | 
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RE h The Instrument 


Engineer as a Businessman 


ISAJ recently has published sev- 
eral articles about the “team ap- 
proach” in systems engineering, which 
point out that instrument engineers 
more and more are sitting in with 
their top business managers to help 
in high-level decisions concerning new 
plants, large capital expenditures, 
even labor relations affected by auto- 
mation. How does the instrument en- 
gineer measure up in these contacts 
with management? How good a busi- 
nessman is the instrument engineer? 

C. B. Moore, as president of the 
Moore Products Company, Philadel- 
phia, is a good example of an instru- 
ment engineer who has succeeded not- 
ably as a businessman and industrial- 
ist. And he has some definite ideas 
on “engineers as businessmen,” which 
he told to last year’s Texas A&M in- 
strument symposium. 

Said Moore: “I want the engineer 
to remain basically an engineer, but 
to apply effective business principles 
to his engineering. The development 
of instrumentation has progressed 
more rapidly in recent years than has 
any other industry. The need for in- 
strument personnel has far exceeded 
the supply. 

With this great shortage, most en- 
gineers will be pushed into business- 
administration and management posi- 
tions at an early stage. Certainly, as 
their responsibilities increase, their 
early start in establishing strong busi- 
ness principles will be of great value.” 

Moore went on to outline a few 
rules an engineer can follow to be- 
come a better businessman. 


Rule 1: Use Language Clearly 

No matter how brilliant an engi- 
neer is, if his ideas are misunderstood 
his work cannot be put to use. A major 
observation I have made among engi- 
neers in business is their misuse of the 
English language. Express your ide*s 
ciearly, and avoid ambiguity in your 
reports and correspondence. Put your- 
self in the position of the recipient of 
your communication: read it back to 
yourself. Does it include the full in- 
formation that you intended to give? 
Don’t assume your reader's prior 
knowledge of work you mention in 
your letter or report. 

Specifically, ask yourself the follow- 
ing question: 

Does my communication say what 
I want it to say? 


Is it clear? 

Is it complete? 

Does it stand on its own feet, 

Has it a complete summary? 

Don’t be guilty of “goozling.” 
Goozling may be defined as “going 
around in circles—going off at a tan- 
gent—including material not perti- 
nent—or closing a communication with 
a completely needless formality.” 


Rule 2: Ask Yourself, Should | 
Do It? 


As an engineer, given a problem, 
you ask yourself whether you can do 
it. Of course you can! We engineers 
can do anything! 

But, if we engineers are going to 
be better businessmen, we must first 
determine whether or not we should 
do the job before us. This question 
usually is much easier to settle, and 
far less costly, than is the question 
how we can do it. 

However, the average engineer 
gives no thought whatsoever to the 
question “Should 1 do it?” All his 
technical training and thinking and 
working habits are geared only to 
solving the problem. Here is one very 
valuable thought for the instrument 
engineer: first determine whether a 
job should be done, before trying to 
decide how it can be done.” 

For example, an industrial plant ob- 
tains a piece of equipment and pro- 
ceeds to put it through a test routine. 
On some counts, this equipment does 
not perform to meet specifications. 
And the engineer immediately says, 
“Oh, I can fix that.” As an equipment 
manufacturer, I have seen many cases 
in which this happened. 

This attitude can result in costly 
changes. And, the engineer would have 
been wiser to ask himself, “Should | 
fix this? Or “Should I send it back 
to its manufacturer?” The answer is 
really obvious. Although not many 
eng-neers will admit it, the m-ker cer- 
tainly is in a much better position to 
take the proper action, than is the 
ordinary user engineer. 

And the manufacturer who is go- 
ing to put a new instrument on the 
market must ask himself “Should I do 
it?” “Will there be a general need for 
this equipment?” “Will the price be 
competitive?” “Is the volume suffi- 
ciently great to justify its manufac- 





(Please Turn to Page 16) 
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... With CEC’s Mass Spectrometer/Chromatograph team 


This time-proven pair affords laboratories one of the 
broadest and most powerful analytical systems yet 
devised. Both units are basically complementary. CEC’s 
Type 21-620 Mass Spectrometer delivers very fast analy- 
ses of vapor samples having masses up to m/e 300... 
while the CEC Type 26-201A Chromatograph separates 
samples into time-spaced, single-component peaks with 
accuracy in parts per million. 


21-620 MASS SPECTROMETER — Now 
available with an extended-range for sam- 
ples with masses in the range of 2 to 300. 
An isotope-ratio determination accessory 
permits comparison of any two peaks. Fast 
response of one second is coupled with 
long-term calibration stability. Write for 
Bulletin CEC 1824-X28. 














These features permit the mass spectrometer to hasten 
identification of chromatographic output, and the chro- 
matograph to provide simple, easy-to-analyze components 
for mass-spectrometer analyses. Used as a team in 
research or quality-control laboratories, they facilitate 
analyses of complex hydrocarbons, biological compounds, 
and many similar materials—to achieve rapid equipment 


payout. 


Analytical & Control Instrument Division 


CONSOLIDATED ELECTRODYNAMICS 300 N. Sierra Madre Villa, Pasadena, Calif. 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 


26-201A LABORATORY CHROMATO- 
GRAPH — Modular—consists of separate 
control and analyzer units. An exclusive 
thermostatted pre-cut column reduces 
time for complex analyses to minutes. In- 
strument can be made to sample directly 
from high-pressure containers and preci- 
sion valve gives better than +0.5% repro- 
ducibility. Write for Bulletin CEC 1831-X19. 
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For the difficult 
Liquid Metering Problems 
Use Niagara Meters 





Close-up of Niagara Molten sulphur 
Meter shows steam connections 
from pipe jacket to meter jacket. 
Note extension which keeps meter 
register case away from heat. 


@ Niagara displacement type liquid meters have a surprising range of applications. 
Their ultra-simple design, and variations of materials enable them to operate under 
most difficult conditions. 


For example: 


In the production of sulphuric acid it is desirable to measure the amount 

of sulphur fed to the burners so that the efficiency of the process can be 

checked. A Niagara Meter with a steam-jacketed cast iron casing and stain- 

less steel working parts was selected for the job. 

Since April of 1955 more than two million gallons of lime neutralized 

and filtered, dark Louisiana sulphur have been metered at a rate of 560 

G.P.H. .. . without a shutdown for repairs or maintenance. 
There is a dependable Niagara Meter to meter almost every liquid including caustic 
soda, sulphuric acid, soap, petroleum products, fruit juices, calcium chloride, alum 
and many others. The Niagara water meter line is standard for cold or hot water 
measurement. 


ee ee he 1 
; Please send me information on Niagara : B U FFA LO 
Chemical Meters. wf ETER 
DP ccs | 
L Rare patsisvdeknsseqdentnaatldeesechpionbentadanensnanbenetioe 
Som | COMPANY 
| 
| 
| 
| 
! 


Deki Binnie | INCORPORATED 


NO caitasipadnssuaenSdeudarenesnda doueiade tpaiendiinedua edna de nconecleneniaedate | 2934 Main Street 
I vain cnacesicunrsnoreccectevsséonemdsstassinevencwsentintosisiieieesenes 
cies | BUFFALO 14, NEW YORK 


GIRS soe ctavicscsecssnticcescsiemrnabaaadedibacibiunasiiaiiialas 
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ture?” No matter how clever your 
device may be, if it cannot be sold, it 
cannot be put to use. 

These problems should be solved 
by the combined effort of the Sales 
Department and the Business Man- 
agement. Its my contention that the 
instrument development engineer must 
become more conscious of the business 
aspects of his problems. He must com- 
bine his intimate knowledge of the 
mechanisms into the development of 
a workable and saleable unit. 


Rule 3: Keep Conferences on the 
Beam 

You've all seen development work 
on very clever devices which are whol- 
ly impractical and never will find a 
market. To avoid such waste, one of 
the duties of the development engi- 
neer must be to initiate a conference, 
after he has assembled all the facts. 
This conference will avoid needless 
engineering, if it determines that the 
equipment will never be used. 

And, on the subject of conferences, 
I would like to quote from a Ham- 
mermill Paper Company _ booklet: 

A. “Let's get the boys together and 
talk things over,” is a poor start for 
any conference. Specifically, what 
boys? Specifically, what things? Spe- 
cifically, from what angles? 

B. The man who calls the confer- 
ence should write down its purpose. 
Thus he may discover that the con- 
ference has mo purpose, that he 
doesn’t have to call it at all. 

C. Small minds love conferences and 
love to drag them out all day. Big 
minds want to get them over with 
as quickly as possible. 

D. Write down the names of the 
men you want at your conference or 
check them on a printed list. Maybe 
there'll be some you won't want to 
call. Or maybe you'll realize that 
you're overlooking somebody import- 
ant. Maybe Mr. Windjammer should- 
not come—he wastes time. Maybe Mr. 
Hardy from the nuts and bolts de- 
partment can throw a lot of light on 
the subject to be discussed. This is 
certainly better than saying: “Miss 
Moonbeam, have everybody show up 
in the conference room this afternoon 
at three o'clock.” 

In closing his remarks to the Sym- 
posium, Mr. Moore said: “I should 
like to re-emphasize what I consider 
the most important point of all. If 
the engineer is going to become a 
good businessman, let him first say, 
‘should 1 do it?’ If he finds he should 
not do it, then he need not considet 
‘can I do it?’” 
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Preformed cold drawn Nichrome | 
Heating Elements being anchored | 
into place indicate tremendous ‘“~ 
size of Lindberg missile furnace. 
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Nichrome 
ELEMENTS HEAT WORLD’S 
LARGEST MISSILE FURNACE 


2500 feet of extra heavy Nichrome V Wire 
provides 5-zone heating up to 2050°F 


This giant 500 KW gantry type Lindberg* hardening 
furnace is the newest and largest ever built to meet the 
most exacting heat treating requirements of today’s, 
and tomorrow’s, missile metals. It accommodates an ef- 
fective work load nearly 7 ft. in diameter and 24 ft. long. 

Now in operation at Lindberg Steel Treating Com- 
pany’s Melrose Park Plant, the controlled atmosphere 
installation is both bottom loading and bottom quench- 
ing. The 19’ by 57’ pit—28’ deep, beneath the towering 
electrically heated furnace, houses the loading station, 
2 quench tanks (atmosphere and salt) and water wash 
tank. Work loads pass from furnace to quench through 
an airtight seal, permitting complete control and pre- 





























cise duplication of atmospheres and treating cycles. 

In the hardening furnace there are five control zones 
which operate between 250°F and 2050 F. Saturable 
core reactors automatically vary the voltage to the 
Nichrome*V heating elements between 2.2 and 220 
volts, depending on temperature and load. 

The selection of Nichrome V by Lindberg to supply 
reliable and closely controlled heat and temperature 
in this furnace is further evidence of the confidence 
that industrial leaders have in the quality and _ per- 
formance of Driver-Harris high-nickel alloys. Why 
not benefit from their experience. Tell us about your 
requirements. +.M. Reg. U.S. Pat. Of. tLindberg Engineering Company 





DRIVER-HARRIS COMPANY 


HARRISON, NEW JERSEY =: SBRANCHES: Chicago, Detroit, Cleveland, Louisville 
Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco * In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 





KERS OF THE MOST COMPLETE LIN FA FORT TR f iD + AT-TREATING INC TRIES 
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" ow! no batteries or standard cells 


in ZlectroniK potentiometers 


— The new Honeywell Continuous Voltage Stabilizer makes 
asin ieseneg batteries, standard cells, and standardizing mechanisms 
unnecessary in new Brown ElectroniK circular or strip 
chart potentiometers. This new unit accurately regulates 
the D-C reference voltage supply to the measuring circuit. 
Standardization is no longer necessary. 





The small compact stabilizer unit uses Zener diodes and 
an ambient temperature compensator to deliver a con- 
stant rectified voltage from line supply. This enables the 
instrument to respond to changes in the measured vari- 
able without interruption. 


Each Continuous Voltage Stabilizer means more depend- 
ability, less maintenance, continuous attention to the 
measured variable, and still another reason why ElectroniK 
instruments are your best value in measurement and 
control. Get complete details from your nearby Honeywell 
field engineer ... he’s as near as your phone. | 





MINNEAPOLIS-HONEYWELL, Wayne and Windrim Ave- 
nues, Philadelphia 44, Pa. 


Honeywell 
Posts ww Coitiol 
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For accurate control of high pressure 
and large volume gas applications 





VICTOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles; 
cobalt & tungsten castings; straightline and shape cutting machines 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Ave., Los Angeles 58 
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chart it... see it...and decide instantly! 
_? ° a = 7 


You act quickly. ..when you see facts ——on charts! 


Call Technical for these chart services: 





STANDARD CHARTS... “Special” Charts... 
over 15,000 fit your need! 
Read the pulse of heat, Rocket "'go or no-go" charts... 
flow, pressure... whatever chart design 
whatever vital stream you need, call us... 
DATA PROCESSING you check, whatever we'll modify, 
CENTER "make" your meter is, or start from scratch 
We save chart users time, money you'll act fast with facts to fit your needs 
. .. let us analyze your needs, ; 
and draw a purchase plan. on technical charts... exactly... 
write NOW for info! send for ‘Special’ data! 
‘€CHNICM saves corporation 
189 Van Rensselaer Street . Buffalo 10, N.Y. 


representatives for Technical Charts Inc. and Staebler & Baker, Inc. 


Subsidiaries of Graphic Controls Corporation 
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Non-explosion-proof type 


Explosion-proof type 





M-S-A* Gas Thermatron 
continuously analyzes 
for one component 

in multi-component 
gas mixtures 


Schematic Flow and Wiring Diagram 
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M-S-A Gas Thermatron with 
recorder mounted in cubicle 


This unique development in gas analysis 
instrumentation combines thermal con- 
vection and thermal conductivity effects 
to provide selective measurement of a 
single component of a mixture without 
“scrubbing out” interfering components. 


MSA has been applying its knowledge of gas 
analysis to specific customer problems for over 
30 years. Latest and most unique solution to some 
of these problems is the M-S-A Gas Thermatron. 

This unit selectively analyzes for one component 
of at least a ternary mixture of gases (without re- 
moval of any component) by employing both 
thermal conductivity and thermal convection 
properties of the gas. 

Other standout features: Calibration is possible 
over very narrow or very wide ranges (0-100% Gas). 
Construction is rugged. Operation is stable. Main- 
tenance is simple, infrequent. High accuracy and 
speed of response are inherent characteristics. 

In process control, you can use the selective 
M-S-A Thermatron for analysis of components in 
hydrogenation, ammonia synthesis, hydrocarbon 
synthesis and other processes. 

In the area of atmosphere/combustion control, 
you can analyze for CO, or H: in atmospheres con- 
taining H., CO., N., CO and water vapor. Or, for 
CO, in flue gases. 

And where gas purity is a factor, the M-S-A 
Thermatron is helpful in the analysis of argon, 
hydrogen, helium or water vapor in oxygen, air 
or nitrogen. 

The MSA Instrument Specialist will welcome 
an opportunity to relate these advantages to your 
specific operation. Contact him soon, And write us 
for informative new bulletin on this inexpensive 
thermal conductivity analyzer. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 














\ 


Atinospheki 





» sleet metiier ee 





Line — 
: 


; 
t 
' 











pe en 
saiatoas aces 


s Fa sh, oe 


{ Pr CSSUrO 


* 
a 
¢ 


te ) 


= =a &—Intake Maniteld 


2 SD | Pressure 


2 


4 
= ¢ ag 
- 


_ 


es ClFe turbo +ressure 














Exhavs r 











Valve 
Lifé 
































H 


HONEYWELL 


The Worthington Corporation used a Honeywell 
906 Visicorder to chart the heartbeat of a Worth- 
ington Tripower diesel engine. These Tripower 
(oil fuel, dual fuel, or spark ignition gas) engines 
have a fourteen inch bore, an eighteen inch 
stroke, and develop more than 265 h.p. per cyl- 
inder at 450 RPM. 

The Visicorder used in these tests makes a 
direct, instantly-readable record of the pressure 
variations in the exhaust manifold, cylinder, and 
intake manifold to determine optimum valve 


timing and engine configuration. The Visicorder 
also produces a permanent record of strain gauge 
measurements taken on the frame and other criti- 
cal engine parts. 

For the manifold and cylinder pressures, strain 
gauge pressure transducers and a strain gauge 
amplifier were used. For the valve lift patterns, a 
linear potentiometer powered with a small bat- 
tery was connected directly to the Visicorder. 

Analysis of these data has led to changes in the 


Tripower engine for best performance. 





in diesel engine research 








March 1959 





Ted Dupler (left) and John McAllister, 

Worthington Engine Research Engineers, measure intake 
manifold, cylinder, and exhaust manifold pressures 

and valve stroke on a Tripower with 

a Honeywell 906 Visicorder. 


The Honeywell Visicorder is the pioneer and un- 
questioned leader in the field of high-frequency, 
high-sensitivity direct recording oscillography. 
In research, development and product testing 
everywhere, instantly-readable Visicorder records 
are pointing the way to new advances in product 
design, rocketry, computing, control, nucleonics 

. in any field where high speed variables are 
under study. 

The new Model 906A Visicorder, now avail- 
able in 8- and 14-channel models, produces lon- 
gitudinal grid lines simultaneously with the dy- 
namic traces, time lines, and trace identification 
by means of new accessory units. 

To record high frequency variables —and 
monitor them as they are recorded—use the Visi- 
corder Oscillograph. Call your nearest Minne- 
apolis-Honeywell Industrial Sales Office for a 
demonstration. 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo. 


Honeywell 


HH) Qudustriol Products. Group 
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Where there's no | 
margin for error... 


westronics 


RECORDING 
POTENTIOMETERS 





11’ CHART 
AVAILABLE WITH 
ONE or TWO PENS 
RECORDING FULL SCALE 


FEATURING 


SMALL SIZE 
@ Only 60% the size of old 
line instruments 


@ Designed for standard 
relay rack mounting 


VERSATILITY 
@ Minimum span—1 MV 
@ Plug in range, MV or TC 


@ Chart drives, synchronous 
and/or selsyn, with large 
selection of speeds 


@ Marker pens, L and/or R 
@ Limit switches 
@ Transmitting slidewires 


Also available: One and two 
pen 5” recorders 


westronics, 





INCORPORATED 





3605 McCART STREET @ FORT WORTH, TEXAS 
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ISAman Gerald Birth, 
Quality Evaluation En- 
gineer, U.S. Department 
of Agriculture, places a 
tomato in the Rephobio- 
spect to record its spec- 
tral transmission curve. 





No More Squeeze or Thump? 


Today, when your wife buys fruits 
and vegetables, all she can do is look 
at their outside color and pinch or 
thump them. But she’s never sure 
whether they're ripe or rotten inside 
until she cuts them open—and neither 
is the grocer, wholesaler, or grower. 

Now, with their new “Rephobio- 
spect” (recording photometer for bi- 
ological spectral transmission), qual- 
ity-evaluation engineers of the US Ag- 
ricultural Marketing Service think they 
have the answer to “What's inside 
fruit?” 

A monochromator breaks up light 
focused on the fruit sample into its 
various colors—red, orange, yellow, 
etc. A phototube converts the light 
that passes through the sample pro- 
portionally into electrical signals which 
are recorded on a wide-chart potenti- 
ometer. These records of color trans- 
mission can be related to certain qual- 


SECTOR DISC 


This schematic dia- 
gram explains how 
the Rephobiospect 
looks inside fruit 
without damaging 
it. (Diagram cour- 
tesy Agricultural 
Engineering) 


ity factors of fruits and vegetables. For 
example, internal color may be quite 
different from external in appearance. 

Samples from tomato seeds ranging 
up in size to grapefruit have been 
studied, and it’s hoped watermelon 
also can be measured. But, so far, most 
Rephobiospect work has been done 
with tomatoes. 

AMS hopes to convert the present 
research model into commercial form. 
They're now building an instrument 
for high-speed assembly-line grading 
of tomatoes into color categories from 
green to red. They envision process- 
ing-plants of tomorrow sorting their 
fruits into “good” and “rejects” auto 
matically with the Rephobiospect. 

Thus, instrumentation may eventual- 
ly enable your grocer to present you 
with better produce, and enable the 
wholesaler to pay the farmer in pro- 
portion to the quality of his product. 
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This turn-of-century pressure indicator, 
satisfactory in its day, used a system of 
levers and springs driven by a pressure- 
detecting piston to draw a comparatively 
crude curve on a cylinder. 
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>, 42° PRESSURE TRANSDUCERS 
d ¢ LBZ 
The last six decades have seen remarkable progress in pressure - 
instrumentation, culminating in the extraordinary accuracy of } 
Statham unbonded strain gage pressure transducers. These and other 


Statham instruments offer today’s instrumentation engineer the 
following benefits: 









Infinite resolution 

Highly linear output 

Minimum hysteresis 

Excellent repeatability 

Near-zero response of transducer to vibration and acceleration 


Unprecedented reliability and operating life - 
The convenience of electrical calibration and checkout . 
Because of these unique operational advantages, Statham pressure 
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transducers are aboard nearly every major U. S. ballistic missile, 
satellite vehicle and lunar probe rocket. As we enter the space age, 
Statham research and development continues to meet the ever more 
challenging demands of instrumentation for ground, airborne 

and space environments. 


For specifications on Statham’s full line of pressure transducers, 
write for Data File ISA-596-1. 
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Absolute Pressure Transducers a \ ; 


Gage Pressure Transducers = 
Uni-Directional Differential Pressure Transducers 
Bi-Directional (+) Differential Pressure Transducers 

wr 


INSTRUMENTS, INC. 12401 West Olympic Boulevard, Los Angeles 64, California 
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| LINEARITY 0.5% OF FULL-SCALE 

| COMPLETELY TRANSISTORIZED 

@ CURRENT FEEDBACK AMPLIFIERS 
VELOCITY FEEDBACK DAMPING 
GAIN STABILITY BETTER THAN 1% 


9 ELECTRICALLY CONTROLLED 
CHART SPEEDS 


| ALL THIS 






seat “tag SPELT CET ina new, simplified... 
of sharp, § 
inkless traces oe a 5-VOLT FULL-SCALE 
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his new Sanborn direct writing system provides six or 
eight channels for computer readout, telemetry re- 
cording, DC voltage monitoring and similar applications 
where 0.1 volt/div sensitivity is sufficient and no pre- 
amplification is needed. The input impedance is 100,000 
ohms. Frequency response is 3 db down at 100 eps at 
10 div peak-to-peak amplitude; hysteresis is less than 
+0.1 div. A 1714” Recorder-Amplifier-Power Supply 
package displays 8” of chart, locks in or out, loads easily 
from the front, has a built-in footage indicator and take- 
up, and can be completely remote-controlled. Galvanom- 
eters are rugged, low impedance, low voltage units with 
enclosed construction. The 514” Control Panel provides 
front and rear inputs, attenuator ratios of 1, 2, 5, 20 and 
ae 50, internal 2-volt calibration signals, position and 

‘@ 4 smooth gain controls. The system is available in either 

A the 60” mobile cabinet as shown (complete with power 
panel, wiring harness and built-in blower) — or as sepa- 
8-Channel Model 358-5480 Oscillographic Re- rate Recorder-Amplifier-Power Supply and Control 
cording System .. . 6-Channel Model 356-5480 Panel units for rack mounting. 


also available. : . 
Find out what this new system can do for you. Ask your 
local Sanborn Industrial Sales-Engineering Representa- 


SAN BORN tive for complete facts — or write the Industrial Divi- 
CoOonMmPARIYW sion in Waltham. 


175 Wyman Street, Waltham 54, Mass. See this new System at the I.R.E.Show— Booths 3601-03-05 
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This Symbol Identifies The 


INSTRUMENT SOCIETY of AMERICA 
AND THE WORLD'S OUTSTANDING 






INSTRUMENT 
SOCIETY 








Over 30,000 buying influences will attend the 


14th ANNUAL ISA 


INSTRUMENT - AUTOMATION 


CONFERENCE AND EXHIBIT (INTERNATIONAL) 


SEPTEMBER 21-26, 1959 * CHICAGO 
INTERNATIONAL AMPHITHEATRE 


Here you will meet the top technical personalities and encounter the greatest concentration of buying 
power in the Instrument-Automation industry. 


Make your reservation now! Be a part of this great Industry Event. 


For conference program or other information, contact: 


For exhibit information, contact: 
FRED J. TABERY, Exhibit Manager WILLIAM H. KUSHNICK, Executive Director 
3443 So. Hill Street, Los Angeles 7, California Instrument Society of America 


313 Sixth Avenue, Pittsburgh, Pennsylvania 


Richmond 9-1091 
Atlantic 1-3171 
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New addition to Sorensen B-supply fam- 
ily features outstanding versatility. A 
voltage range of 0-300 vdc, at up to 150 ma, 
regulation within +0.15% or 0.3 volt, com- 
plete flexibility as to polarity or grounding, 
heater supplies of either 6.3 or 12.6 volts 
ac, and provisions for external sensing are 
big features of the new Sorensen Model 
300B (left). It’s one of the most adaptable 
B supplies ever. Outputs of two Model 
300B’s may be connected in parallel for 
higher current or series for higher voltage 
without introducing instability or impairing 
regulation. Model 300B may also be con- 
nected to supply constant current within a 
specified range. Sorensen has B Nobatrons 
to supply almost every need of electronic 
research lab or precision equipment builder. 
They come in output voltages up to 1000- 
vdce; models have adjustable front-panel 
controls and hold their regulation over an 
astonishingly wide voltage range. Bench or 
rack-mounting models. Write for specs. 


New unregulated supplies offer economy, 


wide adjustment range. Unregulated, but 
highly adjustable, the new Sorensen RC- 
Nobatron Rangers, like the Model RC36-30 
(left), are exceptionally simple and rugged 
d-c supplies consisting basically of a vari- 
able autotransformer and rectifier-filter cir- 
cuit. They come in models to supply 0-36 
or 0-150 vde and each model has an auxil- 
iary a-c output of 0-130 vac. Each voltage 
range comes in two power capacities (ap- 
proximate maxima): (1) 500 watts dc and 
(2) 1 kw dc. A transformer completely iso- 
lates d-c output from a-c input and output; 
entire circuit is completely isolated from 
chassis ground. D-c output voltmeter and 
ps ammeter supplied. Available for bench or 
19” rack. All models: 115 vac, 60 cps. s.4s 






























































































































































See your nearest Sorensen Representative or write us for complete details on these 
new Sorensen d-c power supplies. And may we remind you that our engineers are 
always ready to consider your special power supply needs, whether this involves 
modification of an existing unit or the design of a complete power system to meet 
complex requirements. 


<> = SORENSEN & COMPANY, INC. 


Richards Avenue, South Norwalk, Connecticut 







An, il , WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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> NEW BOOKS——— 





Dynamic Systems Synthesizer, E. C 
Hutter and others, 240 pp., $3.50. 
Development of components for an 
all-electronic analog computer fac- 
ility described as sufficient to simu- 
late modern guided missile systems 
is reviewed. Results of tests of com- 
ponents and proposed programing 
systems on a model computer, the 
report says, indicate the practicabili- 
ty of the all-electronic automatically 
programed analog computer. (Order 
from Office of Technical Services, U. 
S. Dept. of Commerce, Washington 

25, D. C.) 


Sampled - Data Control Systems. 

Eliahu I. Jury. 453 pp. $16. 
This book provides the first real 
source of knowledge for the success- 
ful treatment of industrial control 
problems related to the basic the- 
ory of sampled-data control systems 
in particular and networks, comput- 
ers and systems engineering in gen- 
eral. Augmented with extensive ex- 
amples and problems. Places special 
emphasis on the organization, inte- 
gration and extension of material 
governing industrial control meth- 
ods. (John Wiley & Sons, 440 4th 
Ave., N. Y., N. Y. 


U. S. Dept. of Commerce has an- 
nounced release of five AEC reports 
of research on instruments and 
reports describing instruments de- 
veloped by the Armed Forces. Order 
these by report number from Office 
of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 
AEC reports include: 

Nuclear Test-Gage Safety Experi- 
ment, 15 pp., 75¢. APEX-414 
Measurement of Low Velocities in 

Liquids, 20 pp., 75¢. DP-287 
An Alpha Monitor for Process 

Streams, 16 pp., 50¢. DP-302 
A Slow and Fast Neutron Scintilla- 

tion Count-Rate and Dose-Rate 

Meter, 26 pp., 75¢. HW-56378 
Bevatron Operation and Develop- 

ment: XVII-For the Period Feb., 

March, April, 1958, 19 pp., 75¢. 

UCRL—8334 
Armed Forces Reports include: 
Gas-Recoil Fast Neutron Spectro- 

meter, R. E. Benenson, Wright Air 

Development Center, 36 pp., $1.00. 

PB 151187 
An Electron Beam Density Probe for 

Measurements in Rarified Gas 

Flows, F. C. Hurlbut, University of 

California; 28 pp., 75¢. PB 151204 
A Portable Adiabatic Calorimeter, 

B. L. Hansen and H. H. G. Jellinek, 

U. S. Army Corps of Engineers, 

8 pp., 50¢. PB 131636 
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recorders make YOUR work 
easier with up-front control of all operations 





Work-saving “recti/riter” recorders place all every working part completely accessible — and 
routine adjustments and controls at your fingertips removable — without further disassembly. 
for maximum operator convenience. Add to these convenient features true rectilinear- 
With the greatest ease and speed, you can... ity, side-by-side time-correlated traces readable at a 


glance, fast rise time, galvanometer dependability 


: od oR oni Bi a Dg ti and +1% full-scale accuracy. Yes, and remember 
3. Remove, tear off, or change chart paper. . . —only “recti/riter” systems (recorders and match- 
4. Flip the power switch . . ing accessories) provide these wide ranges for 
5. Adjust zero position of writing pens . . . recording electrical parameters: 

6. Make connections to front terminals. . . 10 millivolts to 1000 volts 

7. Select any of 10 chart speeds... 500 microamperes to 1000 amperes 

8. Advance chart paper as desired manually . . . Monitor standard frequencies — 40, 60, 400 cps 

9. Check visible ink supply level or refill. Just a word from you will bring complete 
And, of course, removal of the dust cover makes information on the “recti/riter” line. Inquire today! 





OTHER TI/1ID PRODUCTS 





* Complete Geophysical Instrumentation 


TEXAS INSTRUMENTS 


* DATA-GAGE Measurement and 





INCORPORATED Control Systems 
INDUSTRIAL INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY «+ HOUSTON 6, TEXAS « CABLE: HOULAB f * Automatic Test Equipment 





March 1959 CIRCLE NO. 24 ON PAGE 69 29 











Skinner solenoid valves solve many 


Application. This Bryant “Centalign’ 
automatic internal grinder is an en- 
tirely new concept in precison grinding 
machinery. Work parts are gravity-fed 
through chutes and loaded to grind 
position automatically. Centalign de- 
sign permits higher, more accurate pro- 
duction at lower cost in the grinding of 
straight or tapered bores or forms such 
as ball tracks. 





A complete line. There’s a Skinner 
solenoid valve for almost any flow ap- 
plication with a wide variety of media: 
air, oil, water, inert gases, hydraulic 
fluids, kerosene and gasoline. Orifice 
sizes range from %4” to 1”. Pressure 
ratings range from 5 psi to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and Class 
2, Groups F and G. 





Seven Skinner valves used. Four- 
way, V9 valves control cylinders actu- 
ating work ejector, work interceptor 
and work loading chute. Others con- 
trol cylinders for activating a diamond 
holder for wheel sizing; an oscillator 
for grinding; and a compensating cyl- 
inder to skip wheel dressing action. Still 
another controls the shop-air supply to 
the machine. 





eres 


100,000 variations. The Skinner 


valves used by Bryant are so versatile 
in design that standard models can be 
used for applications normally calling 
for specials. Skinner solenoid valves 
are engineered to have a life expect- 
ancy of millions of trouble-free cycles. 








Adjustable flow features of the 
four-way valves permit split-second ad- 
justment of cylinder action. And all the 
valves are small, compact and easy to 
mount at any angle. Built-in spring re- 
turns assure positive closing. Such fea- 
tures enable Bryant to manufacture the 
Centalign in panels that afford easy 
access to all pneumatic, hydraulic and 
electric circuits. 





Quality assured. Electrical tests to 
UL Standards include resistance check 
of coils in valve; breakdown check of 
2x’s rated voltage plus 1,000 volts; heat 
rise check of continuously energized 
coil for operation not above 85°C 
(185°F) rise above room temperature. 
These tests assure that you can use 
Skinner solenoid valves with 
confidence. 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 493. 





VALVES 


THE CREST OF QuaLiTy THE SKINNER ELECTRIC VALVE DIVISION « NEW BRITAIN, CONNECTICUT 
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Let the Russians keep you informed 
through their own journals—Now available 
in English cover-to-cover translations 


What are the Russians doing in the field of instru- 
mentation? How much do we really know about their 
activities, their scientific achievements? 

The answers are now available through authorita- 
tive English cover-to-cover translations of four lead- 
ing Russian journals. Sponsored by the Instrument 
Society of America under a grant-in-aid from the 
National Science Foundation, the ISA “Soviet Instru- 
mentation and Control Translation Series” affords an 
excellent means for U.S. scientists and engineers to 
keep abreast of the latest developments in Soviet 
instrumentation. 


What are the Russians up to now? Be informed . . . 
enter your order today. 


Subscribe to all 4 Soviet Journals and Save! 


Cc F U.S.-Canada Other Countries 
— $100.00 $120.00 


U.S.-Canada Other Countries 


Libraries of Non-Profit 
$50.00 $62.00 


Academic Institutions 


TO ORDER: Send money order, check, or company pur- 
chase order to Instrument Society of America, 
Dept. 603, 313 Sixth Avenue, Pittsburgh 22, Pa 
Indicate which journal or combinations you 
want. Take advantage of the reduced price. 
Order all four. 


INSTRUMENT SOCIETY OF AMERICA 


313 SIXTH AVE., PITTSBURGH 22, PA. @ PHONE: ATlantic 1-317] 
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1. MEASUREMENT TECHNIQUES (izmer- 
itel’ nava Tekhnika) — Russian original pub- 
lished bi-monthly by the Committee of Stand- 
ards, Measures and Measuring Instruments of 
the Council of Ministers, U.S.S.R. Of partic- 
ular interest to all who are engaged in the 
study and application of fundamental measure- 
ment. 

U.S.-Canada, $20.00; Other Countries, $23.00 
Libraries of Non-Profit Academic Institutions 
U.S.-Canada, $10.00; Other Countries, $13.00 

Single Issues: $6.00 


2. INSTRUMENTS AND EXPERIMENTAL 
TECHNIQUES (Pribory i Tekhnika Eksperi- 
mata)—Russian original published bi-monthly 
by the Academy of Sciences, U.S.S.R. Articles 
relate to function, construction, application 
and operation of instruments in various fields 
of experimental physics. 

U.S.-Canada, $25.00; Other Countries, $28.00 
Libraries of Non-Profit Academic Institutions 
U.S.-Canada, $12.50; Other Countries, $15.50 
Single Issues: $6.00 


3. AUTOMATION AND REMOTE CON- 
TROL (Avtomatika i Telemekhanika)—Rus- 
sian original published monthly by the Insti- 
tute of Automation and Remote Control of 
the Academy of Science, U.S.S.R. Articles on 
all phases of automatic control theories and 
techniques. 

U.S.-Canada, $30.00; Other Countries, $33.00 
Libraries of Non-Profit Academic Institutions 
U.S.-Canada, $15.00; Other Countries, $18.00 
Single Issues: $6.00 


4. INDUSTRIAL LABORATORY (Zavod- 

skaya Laboratoriya) — Russian original pub- 

lished monthly by the Ministry of Light Metals, 

U.S.S.R. Articles on instrumentation for ana- 

lytical chemistry and physical and mechanical 

methods of material research and testing. 
U.S.-Canada, $35.00; Other Countries, $38.00 
Libraries of Non-Profit Academic Institutions 
U.S.-Canada, $17.50; Other Countries, $20.50 

Single Issues: $6.00 


—All Journals are 1958 Russian Issues 





105 ON PAGE 69 31 








ASCO Close-Differential Relays provide dependable, low-cost 
protection from under and over voltage. 


When a motor runs on low voltage for an extended period of time, burnout and 
fire may result. This can be costly in both down-time and damage to equipment. 
You can protect your motors with ASCO Close-Differential Relays. They offer 
economical, dependable protection even when motor feedback conditions prevent 
ordinary potential relays from detecting changes in voltage. ASCO Close- 
Differential Relays respond to a 2% variation in voltage; protect motors when 
low voltage or over voltage conditions occur. 

Because they combine sensitivity with rugged construction, ASCO Relays are 
providing low-cost protection in a wide variety of applications. 

For example, in some oil burner installations, ASCO Relays help prevent explo- 
sions due to under voltage. In these installations, when under voltage occurs, 
ASCO Relays prevent oil build-up in the pit by detecting this low voltage condi- 
tion, and causing oil flow to be cut off immediately. Otherwise on under voltage 
the oil would build-up in the pit since the ignition system would not fire. This 
excess oil could result in an explosion when voltage is restored and the ignition 
system fires. 

Find out how the ASCO Close-Differential Relay can protect your equipment. 
Send for Catalog 57-S4 describing the complete line of ASCO Relays. 


Dependable control by ASCO is available from representatives and distributors 
in all principal cities. 


Automatic Switch Co. 


52-H Hanover Road, Florham Park, New Jersey - Frontier 7-4600 
AUTOMATIC TRANSFER SWITCHES « SOLENOID VALVES « ELECTROMAGNETIC CONTROL 


NO 5 ON PA 





ASCO Close-Differential A-C Relay operates 
on 2% variation in voltage—features positive 
action, quiet operation, power relay type contacts. 


ASUO. 
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Can You Define Instrumentation? 


How many times have you met a new neighbor and been asked the question “What business are you 
in?”. “I’m in instrumentation” was your reply and the neighbor took on that combination look of not 
knowing anymore than before you told him and politely agreeing—"that's nice”. If he has been reading 
the papers and magazines he might assume you're in the brand new field of automation and helping to 
throw some poor soul out of a job. If he is really inquisitive he might press you for an explanation of 
instrumentation. Most often the question gets an over-simplified answer confined to the special area in 
which you work. Upon elaboration a concise answer becomes complicated and the conversation generally 
passes on to politics and sports. Try these seven aspects in framing your definition. 


We all enjoy a fresh approach and a new look in our work. Perhaps a quick rundown on the various 
facets of instrumentation will give you a new idea for the day, and new basis for a definition. 


FUNDAMENTALS. The four fundamental aspects of instrumentation are: measurement; handling data or 
information; control; and systems engineering. 


WHAT IS MEASURED? To list all variables and the conditions measured would require pages. Meas- 
urement involves detection, discrimination and assignment of a quantity or magnitude based on a reference 
standard. Typical variables are temperature, pressure, flow, level, distance, time, voltage, vacuum, dollars, 
people, noise, mass, color, radiation, to mention a few. There are hundreds of variables under equaliy 
numerous conditions which require different measurement devices. 


HANDLING INFORMATION The data obtained by measurement must be displayed, recorded, or trans- 
mitted to be useful. It may be used immediately for control through a human function or thorugh other 
instruments. It may be retained for reference, computation or control. In this area are involved indication, 
recording, transmission, telemetering, logging, scanning, computing, etc. 


CONTROL DEPENDS ON INFORMATION Control implies information. The object of information is 
decision, regulation, action or control—choose your own word. Control may be open-loop or closed-loop. 
In most cases a human action is in the link. It may be a water heater, materials testing, missile guidance, 
inventory control, balancing the check book, curing tires, driving your car, or reactor control. 


SYSTEMS ENGINEERING. Measuring devices, data handling devices, computers, and controllers are the 
equipment of instrumentation. Applying this equipment is systems engineering. It involves analysis, syn- 
tagsis, design, creation and integration based on a concept of optimum performance. 


How Do INSTRUMENTS WORK? They may operate by any one or a combination of these—mechanical, 
electrical, electronic, hydraulic, pneumatic, chemical, magnetic, optical or nuclear radiation. If you mul- 
tiply combinations of these methods of operation, by hundreds of variables, in hundreds of conditions the 
magnitude of instrument types is staggering. 


WHERE ARE INSTRUMENTS USED? Universally 1s the answer—in industry, the home, commerce, 
medicine, education and government. Industrial instrumentation is used everywhere—from aeronautical 
to waterworks for every aspect of operation from research to maintenance to payroll. 





How would you define instrumentation? 


ChuadG 


Editor 
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Continuous stream analysis is one of the most important advances 


in process instrumentation. This story describes the improve- 


ment of depentanizing and dehexanizing superfractionation ob- 


tained by placing a refractometer in column closed-loop control. 


Putting the Refractometer 


into Closed-Loop Control 


by D. J. Fraade 
Senior Application Engineer 
Analytical and Control Products 
Consolidated Electrodynamics Corporation 
Pasadena, California 
and O. D. Larison 
Supervisory Insirumentation Physicist 


Phillips Petroleum Conipany, Phillipa, Texas 


SURVIVAL in the present highly competitive chem- 
ical and petroleum processing market is predicated on 
more efficient operations through improved automatic 
control and accurate monitoring of end-product quality. 
To maintain high purity product quality within close 
limits requires continuous measurement. Continuous 
stream analysis is the answer. 

Naturally enough, as the demand developed for this 
type of instrumentation, manufacturers cast about for 
the most expeditious way of satisfying their growing 
needs. All too often, it was a case of taking a laboratory 


























CONCENTRATIONS (LIQUID VOLUME IN %) 
Refrac- 
Boiling tive 

Ovhd. Btms. Point Index 

Component Feed Prod Prod. °F »pe 
2 methyl butane 5.6 39.1 — 82.1 1.358 
N-pentane 11.7 56.9 4.1 96.9 1.358 
cyclopentane 6.6 4.0 7.1 120.7. 1.407 
2, 2 di methyl butane 2.1 — 2.5 121.5 1.369 
2, 3 di methyl butane 4.9 5.8 136.4 1.375 
2 methyl pentane 46.6 -- 54.3 140.5 1.371 
3 methyl pentane 19.2 -- 22.4 145.9 1.376 
N-hexane 2.8 — 3.2 1155.7 1.375 
methyl-cylopentane 0.5 _ 0.6 161.3 1.410 

100.0 100.0 100.0 











Figure |. Approximate material balance for de- 
pentanizer column. 
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analyzer and rushing it through an inadequate packag- 
ing revamp to meet plant conditions. Although the in- 
strument manufacturers often have been blamed for 
palming off such instruments prematurely, the user also 
must share the responsibility. The manufacturer has 
little opportunity to gather the necessary data to pro- 
vide economic justification of his instruments to a 
customer. His position is indeed a unique one; he is 
ahead of the user; he is waiting for his instruments to 
be field proven and for their wider application to catch 
up with current design." 

The problem is a complex one and many users have 
preferred to develop their own types of analyzers. 
Usually, these have been basic-physical-property types, 
such as specific gravity, viscosity, dielectric constant, 
refractive index, etc. Analyzers based upon these funda- 
mental principles never go out of style. Dr. Ben W. 
Thomas, of Texas Butadiene and Chemical in Hous- 
ton, revealed that these types of analyzers were the most 
popular in a survey he conducted and whose results 
he presented at the 12th Annual ISA Conference, Cleve- 
land, Ohio, 1957. (Reported on pg. 46, ISAJ, 2/58) 

This paper deals with such a fundamental instrument, 
based on the continuous measurement of a refractive 
index difference. Consolidated Electrodynamics Corpo- 
ration’s Type 38-202 Process Refractometer was origin- 
ally developed by Phillips Petroleum Company of 
Bartlesville, Oklahoma, to fulfill a basic need in the 
petroleum industry, and gasoline manufacture in par- 
ticular. 

Today's demand for gasoline can be satisfied by a 
more careful separation of high grade components into 
hydrocarbons of a narrow boiling range. Two separa- 
tions in this process are depentanizing and dehexanizing. 


' “Economic Aspects of Process Control’’, W. C. Gardner and J. E. Leary, 
C. F. Braun & Co., Instruments and Automation Vol. 29, Oct. ‘59, pp. 
2006-2010. 
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DEHEXANIZER 
CALIBRATION SLOPE 


REFRACTOMETER READING 
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DEPENTANIZER 
CALIBRATION SLOPE 


REFRACTOMETER READING 





9 
END POINT DISTILLATION 














Figure 2. Upper graph shows refractometer cali- 
bration slope for dehexanizer at 95%%,-point dis- 
tillation. The lower graph shows refractometer 
calibration slope for depentanizer at end-point 
distillation. 


The choice of a refractometer for continuous stream 
analysis in these processes is easily justified by the 
commercial advantages of consistently high-quality prod- 
ucts. Also, refractometers are available as a useable 
analytical tool known from predetermined process stud- 
ies to correlate with 95%-distillation test require- 
ments. Automatic control of superfractionation processes 
using the refractometer is relatively easy because its out- 
put signal is compatible with conventional process-con- 
trol instrumentation. 


Depentanizer Column Control 


Figure 1 shows the approximate material balance for 
the column used to concentrate pentanes. 

In order to logically proceed with negotiations for an 
analyzer, the most significant process variables were 
determined. In this case, end-point distillations al- 
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Figure 3. Closed-loop control for depentanizer 
column. 


OPTIMUM 
SAMPLING 
AREA 


FRACTIONATOR TRAY NUMBER 





REFRACTIVE INDEX 


Figure 4. Refractive index profile of a typical 
distillation column showing the area of greatest 
change, which is best for optimum sampling. 


ready were being measured, and correlations of the 
boiling-point temperatures with refractive indexes had 
been worked out (Figure 2). Only after this correla- 
tion had been established, was consideration of a feed- 
back control system possible. 


Depentanizer Column Control 


Figure 3 shows how the refractometer output was ap- 
plied to the depentanizer column control loop. How- 
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CONCENTRATIONS 
LIQUID VOLUME % 














Ovhd. Btms. 

Component Feed Prod. Prod. 
De 4 Hepa eeense itscens 1.6 a 
ee ; ov VO 7 — 
re : ’ ; ov eee 34.8 —_ 
a: i «ss ae 53.6 3.2 
G. es ; .. 21.9 8.3 41.1 
nc. & C,’'s ; 23.2 — 55.7 
100.0 100.0 100.0 








Figure 5. Approximate material balance for de- 
hexanizer column. 
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Figure 6. Closed loop control for dehexanizer 
column. 
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Figure 7. Upper chart shows dehexanizer column 
operation with refractometer controlling. The low- 
er chart shows wide variations when refractometer 
is not controlling. Full chart-scale represents 22°F. 


ever, here again the necessary data in the determination 
of the optimum sample point were based on process 
knowledge and experience. This optimum point usu- 
ally is a location in the column where the steepest 
change in refractive index occurs from tray to tray. 

Tray-to-tray calculations, or actual samples, determine 
the tray on which the largest gradient in refractive in- 
dex occurs. This point usually is the best for sampling. 
Figure 4 shows a typical column profile. In this way, 
the control system applies refractive-index deviations to 
the process so that they are used to bring the sample- 
point quality, and hence the overhead-product quality, 
back to the determined value through corrections of 
these deviations by the instrument. 

The depentanizer column was able to use the re- 
fractometer directly to throttle the steam to the reboiler: 
no cascaded loop was required. An intermediate steam- 
flow controller was not required because: 1) steam 
changes on this process are only so large as to maintain 
constant operation of a steady system where feed rate 
changes are very slight; 2) the resolution of the re- 
fractometer is so good that even slight steam irreg- 
ularities are considered insignificant, because they are 
so easily detected and corrected. 

Such empirical reasoning is again a manifestation of 
willingness to analyze on paper the process dynamics 
and, thereby, come up with the most workable control 
loop for the minimum capital expenditure. Chart rec- 
ords of the depentanizer column with the refractometer 
on-control show that the overhead distillation end-point 
changed less than 0.1°F, equal to a 2% variation. For 
off-control, the variation was about 6°F. 


Dehexanizer Column Control 


This column is used in a hexane purification system. 
An approximate material balance is shown in Figure 5. 

As mentioned before, the refractometer correlates 
with the 95%-point distillation well enough so that 
the 95%-point value can be predicted accurately by 
observing the refractometer readings. Figure 2 shows 
the correlation curve obtained by laboratory plotting of 
these basic physical data. This is the kind of background 
information an analytical instrument manufacturer re- 
quires in order to evaluate each individual application. 
In lieu of such material, the user must be ready to ob- 
tain these data through field evaluation after installation. 

The application of the refractometer output to the 
dehexanizer column control loop is seen in Figure 6. 
Here, the sampling point is chosen in exactly the same 
manner as the depentanizer sampling point. This is 
plotted on the basis of tray-to-tray calculations and the 
typical column profile is shown in Figure 4. 

The electrical output signal from the refractometer 
transmitter goes to any make of conventional 0-50 mv 
d-c potentiometer recorder-controller receiver. Here, the 
signal is converted into an equal and corresponding 3 
to 15 psi air signal which, in turn, is cascaded to reset 
the set-point of the flow controller on the steam to 
the bottom reboiler. 

In this case, when a composition change occurs on 
the sample tray, the amplitude of this change is reflect- 
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ed in the output signal of the refractometer. The cas- 
caded output signal changes the set-point on the steam- 
flow controller, thereby throttling the steam supply to 
bring the sample tray back to its correct original re- 
fractive index. It was found that the cascaded signal 
loop damped the refractometer signal sufficiently to 
allow the steam flow-rate to change in acceptable pro- 
portions. The steam rate-of-flow controller is necessary 
because lower feed-rates change in large amounts from 
time to time. 

Figure 7 shows a set of daily charts for this operation 
with the refractometer on-control and off-control. By 
applying the previous correlation slope, it can be shown 
that the control point was generally maintained with 
=1°F on the 95%-point distillation. The off-control 
chart shows a variation of about +10°F on the 95%- 
point distillation. 


Refractometer Description 


The instrument used in the two applications discussed 
in this article is a Consolidated Electrodynamics Corpo- 
ration Type 38-202 Process Refractometer, originally 
developed by Phillips. It is based upon the comparison 
of refractive index of a standard reference fluid with 
that of a continuously-flowing liquid sample. If the 
latter is of the desired composition, there is no differ- 
ence in refractive index and the instrument remains in 
a null-balance position. 

However, should the process be “off-spec,” the prod- 
uct deviation—as manifested in the sample—results 
in a difference in refractive index, thereby causing an 
unbalance in the photoelectric-cell detectors. The re- 
sulting signal is amplified and drives a servo-follower 
motor whose rotation positions a corrective lens to that 
point where the null condition is restored. The displace- 
ment of this lens block required to achieve balance is 
proportional to the difference in refractive index be- 
tween sample and standard. 

This amount of servomotor rotation indicates the 
amount of product deviation. A transmitting heliport 
is also geared to the servomotor shaft for sending the 
output mv d-c signal to a potentiometer receiver- 
recorder and /or controller. 


General Applications 


The process refractometer lends itself, by and large, 
to three broad fields of application: 


|. Key Component Purity. For example, aromatics 
recovery Operations in separating orthoxylene from 
para- and meta-xylene ( Figure 8). 


2. Product Purity. For example, monitoring and con- 
trol of butadiene end-product purity (Figure 9). 


3. Blending Operations. Figure 10 shows the com- 
ponents in a blending operation. Figure 11 shows 
the blending of styrene and butadiene for copoly- 
mer rubber product. Here, the instrument detects 
deviations and takes self-corrective action by re- 
setting the flow controller on one of the con- 
stituent feed streams. 
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Boiling 
Components Concentration (Mol %%) R.1. Point (°C) 
ethyl benzene 1.25 1.49597 136 
para xylene 9.23 1.49583 138 
meta xylene 38.32 1.49717 139 
ortho xylene 50.07 1.50516 144 
isopropyl benzene. ...... 0.05 1.4915 152 
1 methyl, 3 methyl benzene 0.20 1.4967 161 
1 methyl, 4 methyl benzene 0.16 1.4952 162 
1, 3, 5 trimethyl benzene 0.16 1.49116 165 
1 methyl, 2 ethyl benzene 0.01 1.5038 165 
1, 2, 4 trimethyl benzene 0.49 1.5049 169 
1, 2, 3 trimethyl benzene ..... 0.06 1.5138 176 
sample stream refractive index: 1.50150 
sample point: tray 90 from the top of a 120 tray tower 
pressure: 15 psig temperature: 330°F 
sp gr at 330°F: 0.720 











Figure 8. Refractometer has been successfully 
used to separate ortho-xylene from para-xylene 
and eT in the components listed above, an 
example of key component purity measurement. 











Normal 
Components Concentration (Mol %) = R.1. 
1, 3 butadiene 99.5 1,3939 
1, 2 butadiene auee ‘ 0.1 
butanes (50/50 iso to normal) 0.02 
butylenes (butene—1, 70%; 
butene—2, 10%; iso butene, 20°.) 0.2 1.35076 
propylene (C.H,, 75—90% 
C,H,, not detectable; propadiene 0.2 1.3225 
and me-acetylene, remainder) 
acetylenes (as vinyl) 600 ppm 
peroxides less than 10 ppm 
acetaldehyde less than 10 ppm 
Nil 
3 
butadiene dimer 0.02 wt “ 
pentanes G pentenes. . less than 0.2 wt “% 1.3570 
non-volatile . .O1 wt “ 
ammonia less than 25 ppm 











Figure 9. Components in an example of a product 
purity application for the refractometer. Several 
refractometers are used to monitor and control 
purity of butadiene end product. 














Components Concentrations (Mol %) R.1. 
pentane G& highers 0.2 

1, 2 butadiene 0.3 1.3904 
1, 3 butadiene 66.0 1.3924 
isobutene 0.1 1.3506 
butene—1 1.3 1.3499 
butene—2 0.6 1.3574 
normal butane 0.1 1.3296 
styrene. . 34.0 1.5465 











Figure 10. Components in a blending application 
where the refractometer is used to control blend- 
ing of styrene and butadiene. 


Conclusions 


1. The success of virtually all stream analyzer appli- 


cations depends on: a. closely evaluating the feasibility 


of the parameter being considered; and b. on the type 
and extent of close cooperation between user and manu- 
facturer on matters of instrument utility. This chosen 
parameter must correlate with the user's existing meth- 
ods of laboratory analysis in determining product qual- 
ity. 


2. Where there is an adequate correlation between 
the process operation and the refractive index of the 
determined sample point, a differential refractometer 
can be made to control the process to a close degree. 
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Figure 11. Control 
system for line blend- 
ing of components 
listed in Figure 10, 
using refractive index 
to reset styrene flow 
controller. 
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5. Accordingly, based upon this attribute, it is shown 
that this particular measurement has applicability to 
a broad range of problems. Figure 12 illustrates the 


3. Where the nature and market value of the product 
are such, even a small increase in yield of “on-spec” 
product makes the pay out for such an expenditure very 


reasonable, indeed. Interruptions in continuity of yield 
are costly. 


4. The refractometer's versatility, utility, and sim- 
plicity make it acceptable by both plant operation and 
maintenance personnel. These features are closely related 
to the fact that it measures one of the basic physical 
properties of any transparent material. 


scope of industrial processing products where refractive 
index measurements have been applied successfully. 
Many of the modern processing endeavors are included, 
product-wise, in this list. So here is an instrument 
which, though originally created by a company primarily 
concerned with petroleum and/or petrochemical oper- 
ations, has now found broad application possibilities 
throughout modern processing. 
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Figure 12. This tab- 
ulation illustrates the 
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Metal Joining in Instrument Repair 


Surveys indicate that proper welding can prevent shocking wastes in in- 
strument maintenance—needless loss of production, loss of manhours, and 
scrapping of repairable parts. This is the first of a two-part series written 
for ISAJ showing how modern metals-joining techniques and materials 


can prevent these wastes in your instrument installation and_ repair. 


by L. D. Richardson 
Assistant Vice President 
Eutectic Welding Alloys Corporation 
Flushing, New York 


ARCHIMEDES once said, “Give me a lever long 
onough and I shall move the earth.” Were he alive 
today, his immortal words might be, “Give me the 
proper instrument and I shall move the earth,” for in- 
struments are the very core of modern industrial produc- 
tion. More than any other tool, instrumentation makes 
possible America’s high production of quality goods and 
high standard of living. 

However, to achieve these high goals, proper and 
efficient installation and maintenance of instruments 
is of prime consideration. Modern welding techniques 
can serve as major tools of the instrument maintenance 
engineer. Instruments are of both complex and precise 
design, and frequently are joined to other systems in 
production equipment. In addition, wear and tear due 
to constant service causes breakage which must be re- 
paired. 

Today, welding, brazing, and soldering are used to 
some degree in every instrument repair shop (Figure 
1). But shocking wastes occur in instrument mainte- 
nance which could be prevented if modern techniques 
of welding were widely understood and used by instru- 
mentmen. 

Several logical reasons account for this waste. First, 
instruments usually require high precision and accuracy 
for reliable performance. Since welding generally re- 
quires high temperatures, distortion and warping occur 
which make instrument welding difficult. Second, in- 
strument design usually involves a wide assortment of 
the common metals, and also of high-purity metals and 
many of the noble and precious metals. This complexity 
and variety of metals used requires considerable weld- 









































ing and metallurgical knowledge on the part of the 
instrumentman, as well as exacting filler metals. Third, 
most instrument repairmen do not have special and 
complex welding equipment, but must rely on more 
commonly-available and portable equipment such as 
oxyacetylene torches, propane torches, and soldering 
irons. Among other difficulties are the exacting require- 
ments of corrosion resistance, leak and pressure tight- 
ness, and the inaccessability of parts without disman- 
tling. 

A unique welding process has been found helpful to 
instrument repairmen in solving many of these prob- 
lems. It consists of special welding filler rods and elec- 
trodes which join metals with exceptionally high 
strength, yet at temperatures much lower than with 
conventional welding, brazing, and soldering rods. Be- 
cause of their high deoxidation, high purity, and careful 
control, they are not subject to porosity and poor flow, 


Figure |. In the modern instrument shop plenty of 
manhours can be saved and repairable parts sal- 
vaged by the latest metals-joining techniques. 

























































Figure 2. In_ this 
Beckman flame 
spectrophotometer 
part, seven copper 
tubes are joined to 
a ss body. Problem: 
to join succeeding 
parts without melt- 
ing preceding joints. 
Trick: use series of 
alloys, each with 
lower melting point. 


and so require less operator skill. These alloys (EU- 
TECTIC “Low-Temperature Welding Alloys®”’) are 
based on a phenomenon called “surface alloying.” Re- 
search on this development was begun in 1904 by J. P. 
Hughes Wasserman, a Swiss metallurgist, and contin- 
ued by his son Rene D. Wasserman, in Swiss, German 
and American Laboratories. The process is particularly 
adaptable to the repair of industrial instruments. The 
low base-metal temperatures required prevent distor- 
tion, grain growth and stress, and the heat can be ap- 
plied easily with a common small torch or soldering 
iron. Several techniques in instrument repair using this 
process are described below. 


The Step Joining Technique 

A common problem in instrument repair is the re- 
joining of several components which are close together. 
It is easy to make the first joint, but the succeeding 
joints soften or melt the previous joints. Example: 
Figure 2. Here, a number of small holes are drilled 
in the body. Because of the closeness of the tubes, 
there is not enough clearance to join all of the tubing 
and then drill the holes. Instead, one tube must be 
joined, then holes drilled in the base metal and weld 
deposit, then another tube joined, and more holes 
drilled, etc. This would be impossible using a single 
melting-point alloy, because each succeeding weld 
would melt the previous weld, and destroy the machine 
work. The solution is to use a series of alloys of differ- 
ent flow points, enabling the instrumentman to join 
each succeeding joint with a lower-melting alloy than 
he used on the previous joint. See Table I. 

Note also that some safety instruments work on the 





Joining Typical Application 
Alloy Temperatures °F 
EutecRod 162. *. 5 1700 
EutecRod 1801°. *. * 1200 
Eutec-SilWeld ‘R? 16182. +. 5 1175 
EutecRod 155!. *. 5, 6 725 
EutecRod 153!. *. 5 625 
EutecRod 1571, 8, 4, 5 450 
EutecRod 199!. *. », ¢ 427 
Eutec-Tin-Weld ‘R 1). 4. 5 410 
EutecRod 154!'. *. © 375 
AluTin 51. © 330 
1. Applied with soldering iron 4. Available in paste form. 
or small torch. 5. Recommended for all steel 
2. Applied with small torch. and copper alloys. 
3. Available in rod form. . Recommended for aluminum. 











Table |. Alloys of widely different temperature 
extremes which make step joining techniques prac- 
tical. 





Figure 3. Using 
a paste form al- 
loy, this Bourdon 
tube was rejoin- 
ed to its ies 
without parts 
cleaning, so 
quickly, and at 
such low temper- 
ature, that no 
distortion oc- 
curred. 





principle of having a welding alloy melt at a certain 
predetermined temperature, which separates two parts. 
The wide temperature extremes listed in Table I show 
the possibilities of this prinicple. Alloys which bond 
at very-low temperatures can be classed as “solders”; 
but they are actually not true solders due to their higher 
physical properties. In most instances, tensile strength 
will increase with temperature. For example, Eutec- 
Rod® 16 has a tensile strength of 117,000 psi making 
it possible to use only a minute amount without any 
buildup to achieve very high strength. However, with 
proper joint design, it usually is possible to achieve 
high strength with very-low-melting alloys, such as 
AluTin® 51, which bonds at only 330°F, eliminating 
the problems caused by high heat. 


Repair of Floats 

Many level controllers use floats wherein a liquid 
riser operates a control. These floats usually are coun- 
terbalanced perfectly when installed in the instrument. 
Most floats consist of two spheres which are either 
deepspun or stamped and crimped, and sealed with 
solder in manufacture. They usually are of very thin 
metal, often only 0.005” thick. In service, a leak can 
develop. Sealing such leaks is a considerable problem, 
because of their thinness, and because they usually are 
badly corroded, having operated in a liquid. Also, water 
or process liquid usually has entered the float and 
become entrapped. When soldering or brazing the 
leak, heat expands the air inside the float, which bub- 
bles out through the molten solder, preventing repair. 

The correct way to repair a foat is to dry it out with 
a small flame, carefully heating it to 212°F to remove 
the water. Then, clean the metal area around the punc- 
ture with an abrasive. Press a piece of EutecRod 157 
into the hole as a rivet. Apply flux only to the outside. 
Then touch a hot soldering iron to the rivet quickly, 
and the rivet will flatten on both the outside and inside 
instantly, forming a perfect leakproof bond. The reason 
this low-melting alloy rod so greatly simplifies this 
operation is that it has no plastic range whatever. A 
conventional soft solder, such as a 50-50 solder, is 
plastic through a wide-range—360 to 421°F. Thus for 
a band at least 61°F wide, the solder is liquid and the 
warm-air pressure from inside the float can escape 
through the molten deposit, leaving pin holes. And, if 
the float moves or is jarred during the period the alloy 
is molten, the hot-shortness of the deposit will cause 
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cleavage or cracking, and leakage will follow. Because 
EutecRod 157 melts at exactly 430°F and solidifies at 
exactly 430°F, having no plastic range whatever, there 
is no danger of leakage of the deposit, cleavage, or 
pin-holes occurring. 

This lack of plastic range has many other uses in 
instrument repair. In making electrical connections, 
or joining wiring with ordinary zvlders which have a 
wide plastic range, if the wire is moved during join- 
ing, a cold shut will develop. If tested with an ohm- 
meter or continuity tester, the joint can show continu- 
ity because such testers usually have only 1-1/2 volts. 
However, service conditions are appreciably higher, 
and a high-resistance may be encountered, or the 
joint may be open. Repairmen would rather have an 
open circuit because it is easier to locate than an inter- 
mittent circuit. Using a rod which freezes instantly, 
this problem does not exist. 

While EutecRod 157 is applied at only 450°F, (ap- 
proximately soldering temperature) it has physical 
properties not found in other solders. It has 15,000 
psi tensile strength—about five times as strong as 
conventional solders. It does not turn dark in service. 
Furthermore, it has remarkable corrosion resistance, 
since it does not contain lead, zinc, antimony, or cad- 
mium, as other solders do. It has the highest electrical 
conductivity of any low-melting alloy. Its high strength 
allows it to withstand considerable vibration and impact 
which is not possible with lower-strength solders. It 
is ideal for attaching pointers or penpoints on shafts 
of indicating or recording instruments, repairing spot 
welds which fracture due to fatigue, and particularly 
for joining stainless-steel sheet and tubing. Since it is 
lead-free, it is lighter in weight thaw other solders, 
which often will avoid throwing delicate parts out of 
balance. 


Making Thermocouples 

In the instrument shop, it often is necessary to 
join heavy wires of dissimilar metals, such as Chromel 
and Alumel, to form a thermocouple. Many mechanics 
attempt to join these with a filler rod, such as silver 
solder. However, in my experience, while this is an 
easy way to make the joint, it is impractical: the 
filler rod has thermal and electrical properties different 
from those of the base metals, and the results usually 
are unsatisfactory. The only practical way to join 
thermocouple wires is to twist them together, apply 
a very-high-temperature resisting flux (such as Eutec- 
StainRod® A), and then fuse the wires together with 
an oxyacetylene torch adjusted to a carburizing flame, 
using no welding rod at all. This flux prevents oxida- 
tion and keeps the metal surfaces bright, thus elimin- 
ating oxide interference in the performance of the in- 
strument. 





) Joining Parts that Contact Mercury 

Mercury is used in many industrial instruments. 
Joining their tubings and chambers that come in con- 
tact with mercury is a tough problem, because mer- 
cury amalgamates with and weakens practically all 
solder and brazing alloys. However, EutecRod 1807 can 
withstand amalgamation with mercury and has high 
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Figure 4. Thermostats repaired without damage 
thanks to low-melting paste-type alloys. 





Figure 5. A single paste alloy joined all four dis- 
similar metals in this magnetic gas-valve part. 


heat-resistance as well. It is ideal for such applications 
as attaching an Inconel bulb to Inconel tubing in a 
mercury filled-system thermometer. 


Paste Alloys 

Of great aid to instrument repair are the paste 
alloys which consist of various metal formulations care- 
fully disintegrated into fine particles to prevent oxida- 
tion and mixed with a precise amount of flux. While 
their liquidus and solidus are the same as like alloys 
in rod form, they require substantially fewer Btu's for 
application because they provide much greater contact 
area with the surface. No heat is wasted, which results 
in a very minimum amount of heat in the part. Every 
particle is plasticized immediately, resulting in instanta- 
neous wetting. 

These paste formulations greatly simplify metal join- 
ing since they are painted on the joint area precisely 
where needed. This often is easier than using a stick 
rod, which frequently applies more than necessary, is 
often applied at the wrong place, and may drip. A 
wide variety of alloys is available in paste, including 
special very-low-melting types, high-strength silver-alloy 
types, etc. 

Figure 3 shows repair of an oxygen gage with Eutec- 
Tin-Weld #1. Figure 4 is a thermostat joined with 
the same paste alloy. 

Figure 5 shows a stainless-steel screw joined to a 
serrated copper insert, which, in turn, is joined to a 
brass shell, and then joined to a cold-rolled steel flange 
to form a magnetic gas valve. All four dissimilar metals 
were joined with a very high-strength low-melting paste 
alloy ( Eutec-SilWeld 1618). 


Editor's Note: The second part of Mr. Richardson's 
article, dealing with hard-to-join aluminum and phos- 
phor-bronze, will appear in your April ISAJ. 






























THE FIELD OF INSTRUMENTATION a 
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Target Seeker—(right) for missile 
guidance is here being checked by 
Westinghouse engineer. Semi- 
automatic tester (left), made port- 
able for field use, allows rapid 
Seeker check-out, saves time, 
eliminates human errors, ups reli- 
ability, cuts costs, and can be used 
even by unskilled men. Any fault 
or error is quickly pinpointed, so 
operator can tell exactly which 
plug-in unit needs adjustment or f 
replacement. 





3000 Words per Minute. This is one min- 
ute’s output of the world’s fastest tele- 
typewriter (background), developed jointly 
by the Signal Corp: and Burroughs Corp. 
It works by “‘shooting’’ electrostatic char- 
acters on paper, then dusting paper with 
powdered ink, which sticks to charged 
areas, making characters visible. Machine 
is only one that can keep up with the 
enormous output of modern computers. 
With further development, it may attain 
the fantastic speed of 500,000 words per 
Wy minute! (Authenticated News Photo) 

















an Lookout Below. Looking down from the 
latest US satellite, Vanguard II, is this 
Perkin-Elmer “‘weather eye.’’ As satellite 
sweeps the sunlit side of earth, ‘‘eyes”’ 
pick up 50 minutes of cloud pattern, which 
is tape recorded and later played back in 
one minute to a Minitrac radio receiver. 
Meterologists thus hope to get new data 
on cloud distribution for long - range 
weather forecasting. P-E photocell has 
f0.7 lens—four times faster than finest 
cameras—-and tiny IR detector only 1/8” 
Square. 
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Flowmeter Granddaddy. World's 
biggest magnetic flowmeter is 
this 72-inch giant designed and 
made by Foxboro for the new Al- 
legheny County se\verage plant at 
Pittsburgh, Pa. It will measure 
flows up to 350 million gallons 
per day. Feature: with no restric- 
tions in the line, irrecoverable 
pressure losses are almost zero, 
minimizing pumping costs. 








Electronic Doctors? Tomorrow's diagnosis 
may be done in 30 seconds by an elec- 
tronic machine which presents its findings 
on punched cards. Not so far fetched: for 
Vibro-Ceramics Division, Gulton Industries, 
recently revealed this system of physiolog- 
ical transducers, originally developed for 
data taking on pilots of space vehicles. In 
addition to those shown are transducers 
for heart rate and blood pressure. Who 
knows: in a few years you may be able 
to step into a ‘‘medical suit’’ and get a 
WwW complete ‘‘physical” in half a minute. 


HEART MICROPHONE BREATHING RATE 








Biggest Sapphire lens in the world (top), 
measuring three and one quarter inches in 
diameter, was recently made by Spectron 
for a highly-advanced infrared instrument 
optical system. Silicon lens (bottom), made 
from one of the largest silicon crystals ever 
grown, is also part of the system. Spectron 
is a department of the Transducer Divi- 
sion, Consolidated Electrodynamics Cor- 
poration, Pasadena. 


GALVANIC SKIN 
RESISTANCE 
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When remote control was planned for an unattended pumping station of a Saudi 


Arabian pipeline. digital techniques won out over other methods. The design criteria 


which lead to this decision will help you solve your own remote control problems. 


Digital Telemetering Chosen 


for Remote Pumping Control 


(Member of ISA) 


Instrument Section Head 


by James F. Conneran 


Arabian American Oil Company 
New York City 


SINCE 1950, THE OIL FIELDS of Saudi Arabia 
have been linked to Mediterranean seaports by 1068 
miles of pipeline, which has delivered more than three 
quarters of a billion barrels of crude oil. The Aramco 
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Figure |. Map of pipeline, radio channels and 
pumping stations involved in the digital control 
system. 


section of this 30- and 31-inch diameter pipeline cross- 
es 614 miles of desert from Abgaiq to Qaisumah, and 
the Trans-Arabian pipeline extends 754 miles further 
to Sidon, Lebanon. 

The Aramcc-Tapline systems originally were de- 
signed for a capacity of 320,000 barrels per day (bpd). 
A recent expansion increased this to 460,000 bpd. On 
the Aramco system, this was done by installing two 
unattended auxiliary pumping units (APU), located 
about midway between the original pumping stations. 
This paper describes the equipment and techniques 
which remotely control one APU at Tufaih. 

Each APU is driven by a 5000 hp gas turbine oper- 
ated unattended by remote radio control from the 
next upstream station. Turbines and pumping units 
are mounted in a portable van which can be skidded 
on to permanent foundations. An adjacent van con- 
tains air filter equipment, local pneumatic control sys- 
tems, and startup and shutdown sequence controls. At 
the Tufaih APU, a separate communication van con- 
tains the remote unit panel, with its data-handling 
equipment, and the UHF radio transmitter and re- 
ceiver. 


Why Digital Telemetering Was Chosen 


The first APU installation on this pipeline used 
frequency-type telemetering equipment. It provided for 
continuous reading of several station variables on a 
conventional multipen round-chart recorder at the base 
station panel. For the terrain and distance involved, an 
independent VHF radio communication system had 
been selected for point-to-point transmission. 

A second APU installation at Tufaih was located 
a greater distance from its base station; this combina- 
tion of distance and terrain would have required a 
costly and complex independent system. However, 
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Figure 2. 

Block 

diagram 

of the 

digital 
remote-control 
system. 








the Aramco Radio Relay Network provided a relay 
station at Jebel Berri, about 8 miles from Tufaih. This 
enabled the connection of Tufaih to Abqaig, where 
the base station is located, by the addition of a short 
link to Jebel Berri ( Figure 1). 

Our chief reason for adopting digital techniques 
was that the transmitted information is not altered 
by signal strength. The numerical values are telemetered 
by a binary digital transmission system using time- 
code steps, which makes possible the use of several 
methods of checking data security against transmission 
error. In addition, the data are converted to digital 
values at the measuring instrument, which limits the 
total error of the final reading to those of the measur- 
ing and encoder systems. 

Digital data handling also resulted in considerable 
savings in the frequency bandwidth required of our 
already overloaded section of the communication net- 
work. The telemetering circuit is free for voice com- 
munication except when data are being transmitted. 
The complete remote control and telemetering system 
is shown in Figure 2. 


Turbine Control System 


The APU control system is pneumatic, providing 
for pump discharge pressure control, with suction pres- 
sure or turbine outlet temperature able to override 
when required. The pneumatic output of the control 
system positions a rheostat in the electric-hydraulic 
turbine governor system to vary the turbine speed. 
The sequencing of the starting engines, suction and 
discharge valves, and other auxiliary devices, is ac- 
complished by local sequence control circuits pro- 
vided by the turbine manufacturer. 

In addition to the pneumatic control system, 42 
protective devices safeguard the turbine unit by shut- 
ting it down whenever unsafe conditions exist. A num- 
ber of alarm devices signal abnormal conditions and 
transmit them back for display on the base station 
panel. Thus, the turbine is always under local control 
with local protection. The remote control feature pro- 
vides for starts and stops, for raising or lowering of 
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discharge pressure controller set-point, and provides 
the operator with process data to guide his decisions. 


Remote Unit Panel 

This panel (Figure 3) contains the basic trans- 
ducers for the five telemetered variables and the data- 
handling equipment. Also mounted in this cabinet are 
the data-transmission tone terminals. The five tele- 
metered variables are discharge pressure, suction pres- 
sure, inlet air temperature, turbine speed (load shaft) 
and discharge pressure controller set-point. 

Figure 4 shows the transducer-receiver system at 
the remote station. The suction and discharge pressure 
and inlet air temperatures are measured by trans- 
ducing systems independent of the local control sys- 
tem. Pressure is measured by twisted-Bourdon elements, 
which position a rotary differential-transformer to pro- 
vide an a-c voltage signal proportional to the pres- 
sure. By means of a servomotor-driven feedback signal 
transmitter and magnetic amplifier, the indicating re- 





Figure 3. Remote-unit panel of Tufaih APU. Pres- 
sures, temperature, turbine-speed, and discharge 
pressure set-point are digitized directly at the 
measuring instruments before transmission. Control 
system is by Union Switch & Signal Company. 











fRAiSe}——- }. REMOTELY 
. ACTUATED 
{LOWER -)  RELays 


SET 
POINT 


SET-PO 
TRANSMITTER L SETPOINT | 


VALUE QUAL 


{ 
Ly RECEIVER -{ 11) 

> *—~ CODING 

RELAYS 


DISCHARGE 
PRESSURE 
CONTROLLER 


SUCTION 
PRESSURE 


PNEUMATIC 
ONTROLS 


ceiver is positioned to match the primary element sig- 
nal. Temperature is measured by a resistance thermom- 
eter bulb and Wheatstone bridge circuit. Each indi- 
cator receiver shaft has an encoder for analog-to-digital 
conversion. 

The value of the discharge pressure controller set- 
point is retransmitted from the pneumatic control in- 
strument in the control van to a compatible receiving 
unit on the remote station panel. The same instru- 
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Figure 5. Measured variables are digitized and 
coded for transmission at the remote station (top), 
and decoded at the base station (bottom). 





Figure 4. Block diagram of the 
measuring and control system 
shown in Fig. 3. 
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ment case contains a second receiving 
element for the speed signal from the 
turbine shaft a-c tachometer genera- 
tor. Each receiving unit has an indi- 
vidual encoder. 


DISCHARGE 
LINE 


Data Handling System 

The data handling equipment used 
for remote control and telemetering 
is an all-relay time-code control sys- 
tem. It is designed for continuous 
operation at ambient temperatures 
from —40 to +160°F; all compo- 
nents are protected against dust foul- 
ing by sealed enclosures. 

The time-code system uses a group of 20 alternately 
energized and de-energized steps transmitted serially. 
Either type of step or impulse can be made long or 
short. The character or meaning of the coded group 
is determined by the sequential arrangement of the 
long and short steps. Sending one code group takes 
about five seconds. A “control” code is given prefer- 
ence over “indication” codes. Any code in progress 
will not be interrupted by another, but a code pre- 
vented from transmission is stored at the sending sta- 
tion until it is able to get through. 

To telemeter numerical data digitally, each bit of 
the binary number is carried as one step of the code 
group. Referring to Figure 5, the Datex code group 
0110 would use four steps of the group, and their 
length would be—short, long, long, short. 


Communications 

The eight-mile UHF radio link between Tufaih 
pumping unit and Jebel Berri, operates in the 450 
megacycle band. A single-channel duplex voice-circuit 
is provided from the remote unit to the base station. 
This 200 to 3000 cps channel is used for voice com- 
munications and, by means of band-pass filters, trans- 
mits telemetering and remote control signals. The 
d-c pulse output of the data handling unit is con- 
verted to a frequency-shift audio-tone for transmis- 
sion on the UHF circuit. 

Remote control and telemetering for this one sta- 
tion use only a smal] number of the frequencies avail- 
able on this one radio relay network channel (one tele- 
graph channel). A complete set of standby radio and 
tone equipment is provided at the pumping unit and 
at the relay station. 


Base Station Panel 

The base station panel (Figure 6) is located in 
the control room of the Abgaiq pump station about 
80 miles upstream of the Tufaih APU. It provides 
initiation of remote control functions, indication of 
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Figure 6. Even 
time of day 
(top) is shown 
digitally on 
base station 
panel. Data 
are automati- 
cally logged 
by the Un- 
derwood type- 
writer. (See 
Figure 8 for 
sample log 
sheet.) 


supervisory signals, and digital display and automatic 
logging of the telemetered values. 

Initiation of gas-turbine “start” or “stop” cycles is 
done by two-step operation, “turn to select—push to 
actuate” switches. Supervisory indicating lights show 
whether the pump is running or stopped, and the po- 
sition of the suction and discharge valve. 

The discharge pressure controller of the local con- 
trol system contains a pneumatic set-point transmitter 
positioned by a reversible motor. The remote station 
panel contains a “raise” and a “lower” relay actuated 
from the base station. The pressure set-point is raised 
by a “jog” operation. A pushbutton on the base sta- 
tion panel initiates actuation of the “raise” relay at 
the pumping unit panel. Depending on the setting of 
this time-delay relay, the set-point is raised a predeter- 
mined amount. The “lower” operation is initiated by a 
two-position switch. An indicating light shows that the 
lowering operation is in progress. This also is evidenced 
by the changes in the set-point and discharge pressure 
values, which are telemetered as they occur. 

Suction and discharge pressure (high and low) limit 
alarms and rate-of-change alarms are provided. Also, 
the alarm devices of the turbine and pump are grouped 
according to their importance. 

Digital Data Display 

Telemetered data are displayed at the base station 
on electro-mechanical digital indicators (Figure 7). 
The incoming data are entered into storage relays, 
transferred to the digital indicators of the respective 
variables, and retained on the storage relays—available 
for typewriter printout when called for. 

The number wheel of each indicator has a com- 
mutator on its side. As telemetered data are received, 
the binary code on the buffer storage relays is com- 
pared to that on the commutator. If not identical, the 
small d-c motor in the indicator rotates the number 
wheel until they do coincide. Therefore, the number 
equivalent to the binary code received is displayed at 
the window of the indicator. 
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WINDOW 
COMMUTATOR PRINTED 
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MOTOR 


NUMBER 
WHEEL 
Figure 7. Details of digital indicators used on base 
station panels. 


Automatic Logging Typewriter 

Telemetered values also are automatically typed on 
a routine basis according to the setting of an adjustable 
(1 to 60 minute) timer. In addition, the actuation of 
the suction or discharge rate-of-change alarm will in- 
itiate automatic printout of all variables in red, at the 
rate of one complete printout each minute. When a 
safe condition is restored, a single printout, in black, 
will be typed, and the typewriter will be deactivated. 
A complete printout can be initiated manually at any 
time. 


Future Plans 

Performance of the remote-control and telemetering 
equipment of the Tufaih pumping unit (put into op- 
eration late in 1957) has been up to our expectations. 
Operator acceptance has been good, especially in re- 
gard to the digital display of the variables. 

Aramco is now designing a remote control system 
for a gas-oil separator plant with 18 telemetered vari- 
ables, which also will use digital techniques. The ready 
adoption of digital data to further handling and com- 
putation insures that this technique will be increasingly 
important in our long-range planning. 


Material in this article is based on paper PTW-1-58-1, ‘‘The Application of 
Digital Techniques to the Remote Control of an Unattended Pumping Unit in 
Saudi Arabia,’’ ISA 13th Annual Conference, Philadelphia, 9/14/58 
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Figure 8. Sample of automatically typed log sheet. 
S = suction pressure, D = discharge pressure, 
| = discharge pressure set-point; R = turbine 
speed (rpm), T = ambient air temperature, \/ = 
spare indicator, A = accumulation, U = upset, 
X = invalid, — = automatic dash. 
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Examining the first English translation 
(sponsored by MIT and ISA) of "Automa- 
tion and Remote Control", official publi- 
cation of Russia's Institute of Automation 
and Telemechanics, is (left to right) ISA's 
Publication Committee Chairman Nat 
Cohn, L&N; Professor Aleksander Letov, 
Associate Director of the Institute; and 
Professor George C. Newton, School of 
Electrical Engineering MIT. 


How Soviet 


FOR 16 DAYS last summer, 13 delegates of the 
American Automatic Control Council toured USSR 
instrument maker and user plants, institutes and ex- 
hibits as guests of the Russian Government Scientific 
& Technical Committee. One of these delegates, ISA- 
man Philip A. Sprague, president of the Hays Corpo- 
ration, reports below on his impressions of Soviet in- 
strument development, manufacture and use. 

As well as his eyes and ears, Sprague kept his camera 
busy—over 500 pictures—a few of which we repro- 
duce here. He has chosen to answer below the ques- 
tions most often put to him by US instrumentmen 
about his visit to the USSR. 


How do the Russians educate their instrument 
personnel? 

The universities provide the basic education for en- 
gineers and scientists. A wide range of institutes offer 
additional education on specific subjects or industries. 
One example is the Institute of Automatics and Tele- 
mechanics, but we learned of many others, including 
institutes for management training. Finally, nearly ev- 
ery plant we visited had some form of education con- 
cerned with it. The large Zil truck and bicycle plant 








Instrumentation Operates 


had foreman and technician training schools and spe- 
cific training sessions to develop worker skills. 


How and where is instrument research done? 

As in the US, pure research is done in the universities; 
the institutes carry on applied research. Again the In- 
stitute of Automatics and Telemechanics comes to mind; 
they are concerned with the theory and application of 
automatic control devices. We learned that in a few 
plants some research is carried on, but it’s generally 
discouraged. 


Where are instruments designed? 

Here the institutes play the largest part, taking the 
place of R&D departments of our instrument making 
firms. Like our plants, they lean on the universities for 
pure scientific knowledge, but the institutes are more 
theoretically oriented in most cases than our people. 
We noted that most of the instrument plants had staff 
designers who pointed out that they are in close touch 
with various institutes, particularly the IAT. 


How are existing instruments and controls 
applied throughout Soviet industry? 

This is one of the most unusual aspects of Russian in- 
strumentation. Application is the responsibility of the 
State Scientific and Technical Committee which was 
our hosts in the Soviet Union. We were told that the 
committee has at least two functions in carrying out 
their role: 

a. To consider all areas of industry and sciences and 
to decide what should be done, and when and where. 
b. To gather data on present practices, to evaluate new 
ideas, and to popularize and apply the best ideas. 


Sprague snapped this Russian Paramagnetic Oxygen 
Analyzer at the Industrial Exhibit of the All Union 
Exposition, Moscow. It wasn't operating and he 
was unable to examine its interior. 
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The committee has close liaison with the Academy of 
Sciences, the Institute of Automatics and Telemechan- 
ics, and the staffs of the 15 Soviet Republics which 
are concerned with application. 

There are about thiry members of the committee—each 
an expert on a particular industry. The total staff num- 
bers 3000! The committee reports directly to the 
Council of Ministers of the Soviet, and Mr. Maksarev, 
the chairman of the committee, is a member of the 
Council of Ministers. 


How is the distribution of instruments and 
controls carried on? 

We were most interested to learn that the distribution, 
normally done by Sales or Marketing Departments in 
US instrument companies, is delegated in the Soviet 
to a distribution committee. Unfortunately, we were 
unable to meet anyone directly connected with distri- 
bution. However, it was apparent that the personnel of 
the instrument manufacturing plants we visited were 
concerned primarily with production and not at all with 
the end use of their product. 


How is technical instrumentation information 
disseminated in Russia? 

At least three groups are concerned with this problem. 
As is obvious from the comments above, the State Sci- 
entific and Technical Committee, in carrying out their 
application function, is importantly concerned with the 
dissemination of technical information. In addition, a 
special Institute of Technological Information prepares 
and distributes: a. magazines providing complete de- 
tail on the specifications of standard instruments as 
well as application data and preferred methods of ap- 
plication, b. catalogs on specific instruments and con- 
trols, c. prices lists, d. summaries and abstracts, and 
e. technical bulletins published by each region on all 
equipment manufactured there. This Institute of Tech- 
nological Information is attached to both the committee 
and the Academy of Sciences. 

Finally, a counterpart of the Instrument Society of 
America, “Scientific Engineering Technical of the In- 
strument Industry,” also aids in disseminating techni- 
cal information. There are branches of this society in 
each Republic of the Soviet. They plan to publish a 
quarterly journal on instruments and control appli- 
cations both in the Soviet and abroad. They would 
welcome exchanging journals with ISA. The society 
has 2000 members in Leningrad alone and approxi- 
mately 8000 members throughout the USSR. 


How do the Soviets decide what instruments to 
produce and how many? 

Overall planning for all aspects of the Soviet economy 
is done by the State Planning Committee. It allocates 
all materials, sets cost and output targets and decides 
upon the price which will be paid to a manufacturer 
for any product. 


What sort of incentives are being used in Soviet 
industry? 

We were amazed at the wide range of capitalistic-type 
incentives used in Russia. In addition to posters, news- 


Also showing at the All Union Exposition was this 
tape-controlled horizontal boring mill, with three 
controlled axes, programed to mill out the Russian 
word for "peace." 


papers, radio, TV, etc., constantly exhorting each citizen 
to work for the glory of the State, we discerned at 
least the following more-specific incentives: 


a. Individual output-oriented bonuses. We noted that 
at all levels within an organization (workers, engineers, 
managers) there were individual bonuses awarded on 
both quantity and quality of output. 


b. Overall plant bonuses. Part of the difference be- 
tween the cost of a plant’s product and the price paid 
to it by the distribution committee for that product is 
allocated as a plant-wide bonus used to construct hous- 
ing for the workers of that plant, or for plant schools, 
recreation facilities, vacation resorts for the workers, 
etc. Personally, I felt that this was a most effective in- 
centive since the worker often could look out a plant 
window and see the apartment built through bonuses 
which he and his associates had earned. 


c. Invention bonuses. Nearly every plant we visited 
had a bulletin board telling of the number of inven- 
tions and innovations made by its workers during the 
past year, and of cash paid to the inventors. In addi- 
tion, if an innovation devised by a worker for his own 
plant is considered useful for other plants, the inventor 
is paid an additional bonus. 


d. Status incentives. We found not only that innovators 
and aggressive, talented workers were rewarded with 
financial bonuses, but also that they were recognized 
through various social status methods. In each plant 
there was widespread public recognition of the leading 
workers through photographs, placards, etc. Inventors 
were hailed not only in the plant itself, but in excep- 
tional cases, in the All Union Exposition. Finally, in 
every plant we visited, the Chief Engineer was ob- 
viously part of top management. 


e. Interplant Competition. We learned in Leningrad of 
a “Socialist Emulation” Contest held every quarter. Each 
plant in the Region competes with plants making sim- 
ilar equipment. The plant which achieves the lowest 
cost receives one month’s salary for each of its mana- 
gers and engineers. Second place, one-half a month's 
salary, third place, one-fifth a month’s salary, etc. 
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Techniques for the analysis of on-off type controllers using the ‘‘describing- 


function’”’ method are presented, and illustrated by application to a commercial 


temperature controller and furnace. 


ENGINEERS NOTEBOOK NO. 49 


Analysis Of On-Off Control 


by The Describing-Function Method 


by R. K. Adams (Member of ISA) 
Development Engineer 
Oak Ridge National Laboratory 


Oak Ridge, Tennessee 


THEORY 


Basic Foundation 


AS THE INPUT to an on-off* controller is varied, 
the ouput signal will follow the curve of Figure 1. 
The hysteresis resulting from the difference in load re- 
lay pull-in and drop-out currents is shown as “h,” the 
input and output being “c” and “B”, respectively. 

The response of the device to an input sine wave 
is illustrated in Figure 2. It is of interest that the out- 
put ranges between zero and “B” without going nega- 
tive. In order that the average value of the control 


“The term “‘on-off’’ is here defined as “having only two possible states’ 
as contrasted to usage in previous articles where it has been applied to 
relay circuits which may have more than two states; that is, forward, off 
and reverse, with hysteresis. 





On-off controller input-output curve. 


Figure |. 


signal be equal to the set-point value for the closed- 
loop system, the output signal peak amplitude, B, must 
be adjusted to afford equal forcing above and below the 
set-point. 

Figures 1 and 2 emphasize the nonlinear character 
of the on-off controller. Since it is obvious that stand- 
ard linear methods cannot be applied to analyze this 
system, special treatment is necessary. A method which 
has been of great value in this type of analysis is the 
“describing function” method developed by R. J. Koch- 
enburger’. 

Kochenburger emphasized the following facts which 
are the basis of this paper. 

1. Most processes can be considered as low-pass 
filters. 

2. The rectangular output wave of the controller 
contains harmonics of many orders, but which decrease 
in amplitude with increasing order. For our case, as- 
suming “symmetrical” forcing (Figure 2) the output 
wave of the controller has equal on-off times. A plot 
of the amplitude of the various harmonics for this 
case is shown in Figure 3. 


numbers refer to similarly numbered references at the end of 








‘Superior 
this article. 
Input Output 
Harmonic Composition Composition 
(%) (%) 
Fundamental 54 78 
3rd 17 12 
5th 11 5 
7th 8 2 
9th 6 1.5 











Table |. Input-output composition of square wave 
modified by an RC filter. 
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Figure 2. Response of an on-off controller to a 
sine-wave input. 


3. The “decreasing amplitude with increasing har- 
monic order” of the harmonic components which make 
up the controller output wave, together with the “low- 
pass filter” form taken by the process, make possible 
the analysis of the system using only the fundamental 
component of the output wave. As an example, Table 
I lists the composition of a square wave, modified by 


1 

- h 
raARC equals the 
fundamental frequency. Obviously, a multiple RC filter, 
or a larger value of RC, would still further “enrich” 
the contribution of the fundamental. 


a single RC filter tuned so that 


Describing Function Relations 

Proceeding with the analysis, based on the factors 
mentioned, Figure 4 shows the input-output relation- 
ships of the controller. 

The amplitude of the fundamental component of 
a square wave of equal on-off times is given by the 
Fourier coefficient 


Sin m/2 

where A; represents the amplitude of 
the fundamental component of the 
square wave of amplitude A (where 
“A” is the “half amplitude”, or A= B/2 
from Figure 2). 

From Figure 4 it is apparent that 
the phase shift of the fundamental 
component of the output is some func- 
tion of the amplitude of the control 
signal “c”, and the hystersis, “h”. 


Figure 3. Square - wave harmonic 
content of on-off controller output. 
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Figure 4. On-off controller input-to-output phase 
relations. 


By inspection, the phase shift 


hb 

@ = sin" > (2) 
From the above expressions, it is possible to plot 
the magnitude ratio of the contactor, A;/c; versus the 
“normalized” input, ¢/h; and also to plot the phase 
shift of the fundamental component of the output 
versus c/h, These are shown as Figure 5, and are known 

as the controller “describing function”. 


Closed-Loop Characteristics 


Given the controller describing function, and the 
transfer function or frequency-response characteristics 
of the controller and process, it is possible to predict 
the system closed-loop characteristics. This can be done 
by the root-locus method*, the method of curvilinear 
squares*, or a Nyquist plot*. As mentioned by Grief®, 
the Nyquist method is probably easiest to apply when 
the nonlinear element introduces phase shift, and will 
be used here. 

No attempt will be made in this paper to include 
the basic theory contained in the work of Kochen- 
burger’, Johnson*, and Grief®. It is sufficient to say 
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that if the inverse polar plot, G‘4(j), and the 
graph of the negative of the controller describing 
function, —Gy, are plotted on the same polar plot, 
the intersection of the two curves yields “stability” 
information equivalent to the (—1,j0) point in the 
conventional (Gj) Nyquist polar plot. For our pur- 
poses, the point of intersection of the two curves gives 
the frequency and amplitude of the sustained oscillation 
which occurs when the loop is closed. 

Figure 6 shows the G‘/j») plot of the transfer 
function 


1 
oer = (1179 +1) (tj +1) (t,j0 +1)? 
which represents the linear portion of an arbitrarily 
chosen control loop. Also, it may be seen that the 
polar plot of the negative of the describing function, 
for our case, —Gy, is a semicircle in the second quad- 
rant which intersects the 90 degree line at various 


values of A;/c (equal to ) which are determined 


‘ 


» 





Figure 5. On-off controller 
describing - function plot. 


by the output forcing amplitude 
and hysteresis. The fact that the 
—Gy, curve intersects the G? (j@) 
curve at lower values of c/h as the 
forcing amplitude is decreased, 
places the intuitive approach of 
many of us on firm theoretical 
footing. It is well known that the 
amplitude of oscillations will be 
less, and their period greater if the 
percentage of controlled input 
power to the furnace is decreased. 
The describing function meth- 
od provides the necessary basis for the determination 
of the best compromises in furnace control precision 
to effect temperature stability in the face of load, ambi- 
ent. and power-source variations. 


PRACTICE 


A control system similar to Figure 7 was set up in 
order to examine the relationship between theory and 
practice. The controller chosen was a manufacturer's 
standard-model vane-type pyrometer controller (Fig- 
ure 8) which had been used for a short time for the 
control of experimental furnaces. The furnace was a 
large 3.5 kw tubular creep-test type. The tests were 
conducted with a large furnace-charge in place, which 
markedly increased the time constant. 


Describing Function of Controller 


In order to determine the describing function of an 
on-off controller, it is necessary to find the hysteresis 
width. Although a static determination is possible (us- 
ing a millivolt potentiometer), the value found for 
the vane-type pyrometer by this method will not neces- 
sarily be the same as a determina- 
tion of the hysteresis under operat- 
ing conditions, namely, a sinusoidal 
input*. The actual value of the hys- 
teresis for the controller tested was 
found to be 3.75°C, or 0.31 percent 
of the 0-1200°C range. 


This is apparently due to a peculiarity of the 
device which causes the hysteresis width to change 
as a function of the time integral of set-point error. 


Figure 6. Theoretical 
inverse Nyquist plot. 
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INDICATING POINTER 





Fig. 7. On-off control system used to check theory. 


Controller Frequency Response 


The linear characteristics of the controller must be 
included in the transfer function of the control loop. 
For the vane-type controller, it is possible to determine 
these linear characteristics by recording the plate-cir- 
cuit current (output) and the input voltage at various 
frequencies of applied sine waves. 


Furnace Characteristics 


It is possible, by means of simple tests, to determine 
the frequency response characteristics of a furnace. It 
is mot necessary to run the complete frequency re- 
sponse of the furnace. By means of heating and cool- 
ing curves, the principal time constant can be de- 
termined. It is then necessary to test only in the higher- 
frequency region to determine the magnitude ratio 
and the phase shift for @ near —90 degrees. Using 
these methods, the frequency response characteristics 
of the test furnace can be combined with those of the 
control system to facilitate the plotting of the G-/jm) 
plot, Figure 9. 

Experimental results shown in Figure 10 are the 
results of four tests which were run on a closed-loop 
system which consisted of the on-off controller, furnace, 
and thermocouple (Figure 7). The chart records show 
the sustained oscillations which result from the com- 
bination of the system linear characteristics and the 
on-off portion of the controller. Each of the four 











Forcing A.** ; Phase 
Figure Frequency Voltage Hysteresis $ Amplitude Shift 
Number  (cph) (volts) h, (°C) h/2 (°C) (deg) 
10a 1.7 44* 3.75 180 r 15.5 
10b 0.8 5 3.75 20.55 2.9 40 
10c 0.6 25 ae 10.25 2.25 56.4 
10d 0.4 10 3.75 4.1 1.9 79 
*Control of 100% of furnace power. 
**A, = (forcing voltage) (K) (0.64), where K = furnace volt- 

age — temperature constant. 











Table Il. Test conditions and results of closed- 
loop on-off controller experiment, Figures !0a, b, 


c, and d. 
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Fig. 8. Typical galvanometer pyrometer vane-type 
controller. 


tests was run at different forcing amplitudes (super- 
imposed on a constant input voltage to the furnace) 
which, from the previous discussion, are seen to re- 
sult in different amplitudes and frequencies of oscilla- 
tion. Table II lists the conditions of the four tests 
shown in Figure 10. 


Conclusions 

Referring to Table II and Figure 10, it is easily seen 
that by reducing the forcing amplitude it is possible 
to effect a significant improvement in control precision 
of an on-off control system. 

Comparison of Figure 10c 
no significant reduction in oscillation amplitude is 
achieved by lowering the forcing amplitude from 2.5 


A, 


> 


with 10d shows that 


4.1). Also, this 


A 
volts / 5 = 10.25) to 1 volt ( 


S/é ) 
reduction seriously limits the ability of the controller 
to maintain control in the face of line-voltage, load, 
or ambient-temperature changes. 

The capability of an on-off control system to take 
care of ambient-temperature changes is determined by 
the furnace voltage-temperature characteristics. In the 
case of the particular system illustrated, ambient-tem- 





Experimental inverse Nyquist plot. 


Figure 9. 
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perature changes of +30°C and +12°C could be ac- 
commodated by the forcing amplitudes of 2.5 volts 
and 1 volt, respectively. Figure 11 shows the oscilla- 
tion amplitude and ambient temperature control capa- 
bility plotted against forcing voltage for the four tests 
shown in Figure 10 and Table IL. 
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Figure 10. Chart records of four tests run on the 
closed-loop system of Figure 7. 


Summary 


The following step-by-step procedure reiterates the 
use of the describing-function method in the analysis 
of nonlinear systems: 

1. Separate the system into its linear and non- 
linear portions. 

. Determine system linear characteristics and con- 

struct the Inverse Polar Plot. 

3. Determine the nonlinear describing function 
relations (magnitude ratio vs. input amplitude, 
and phase shift vs. input amplitude). 

4. Plot the negative of the describing function on 
the inverse polar plot of the linear system char- 
acteristics. 

5. The intersection of curves found in step 4 yields 
the magnitude and frequency of the sustained 
oscillation which will result when the loop is 


closed. 
6. Repeat steps 3 and 4 for additional values of 


input parameters. 
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Figure ||. Results of the four tests run on the 
closed-loop system of Figure 7. 
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Two techniques recently developed overcome the high-impedance load requirements 


of crystal transducers, permitting operation directly into impedances as low as | 


to 10 megohms, such as VI'VM’s, telemeter oscillators and recording preamplifiers. 


A Low-Impedance Crystal Transducer 


by Wilson Bradley, Jr. 
Vice President, Endevco Corporation 


Pasadena, California 


CRYSTAL TRANSDUCERS are widely used to 
measure vibration, shock, acoustic pressure, and other 
dynamic pressures and forces. Their advantages are— 
system simplicity of a self-generating transducer, large 
dynamic range, wide frequency-range, ruggedness, and 
extremely small size. Chief disadvantage in many ap- 
plications is their requirement of high-impedance load 
(approximately 50 to 1000 megohms), if flat, low- 
frequency response (below 100 cps) is required. At 
these high impedances, special precautions must be 
taken to maintain accuracy and reliability in both air- 
borne and industrial environments. For instance, lower 
impedances would significantly reduce the effects of 
humidity and stray electrostatic and electromagnetic 
fields. 

Two new methods of obtaining the same frequency 
response with /ow impedance loads have been de- 
veloped. One uses a new piezoelectric 
sensing element with very high in- 
ternal time-constants suitable for 
driving a one-megohm load. Another 
uses unique transistor Circuits oper- 
ating with an input impedance of 
200 K ohms that can be directly 
coupled to any crystal transducer, pro- 
viding system frequency response es- 
sentially flat from 10 to 10,000 cps. 
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Figure 2. Low-frequency perform- 
ance at different load impedances. 
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Figure |. Equivalent circuits of piezoelectric trans- 
ducer: actual (left) and simplified (right). 


The Necessity of High-lmpedance Loads 


High impedance loads are required because the crys- 
tal transducer is basically a charge generating device. 
It develops a specific number of micro-microcoulombs 
of charge for a given measurement. The charge is de- 
veloped across the plates of a capacitor (C,) and the 
resultant voltage (E) is E=q/(C,+C,) is external 
shunt capacitance such as a cable across the transducer 
(Figure 1). 

The charge across the total capacitance is retained 
only so long as the resistance across the capacitor is 
infinite. As soon as the transducer is loaded with a 
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Figure 3. Accelerometer transducer plus amplifier 
in a single housing. 


finite resistance load (R), the charge decays 63% 
in Rx (C,+C,) seconds according to the time-con- 
stant law. For high-frequency phenomena measure- 
ments, the charge is continuously regenerated faster 
than it decays and long time-constants are not required; 
while for low-frequency measurements, long time-con- 
stants are required (Figure 2). 

High impedance loads themselves are not a problem 
as many cathode followers and amplifiers with the 
necessary characteristics are available. However, in some 
cases, special precautions must be taken to waterproof 
all high-impedance cable connections from transducer 
to amplifier to prevent humidity from developing a 
lower resistant shunt that would reduce the system time- 
constant below an acceptable level. High radio-frequen- 
cy fields also can be a problem, introducing noise into 
the high-impedance cable loads. 

One usual solution is to build transducer and high- 
impedance cathode-follower or amplifier into the same 
package. (Figure 3). This solves any high-impedance 
problems, but has specific disadvantages over separate 
transducers and electronic systems such as: 
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1. combined size and weight can affect the response 
of specimen under test; 
2. the electronic portion limits the environment in 
terms of the amount of temperature, vibration or 
shock the package can withstand; 
multiwire cabling must be supplied to the package 
—sometimes from a distance. 
The two solutions described below effectively elim- 
inate the high-impedance problem while retaining the 
inherent advantages of the small and separate crystal 


We 


transducer. 


Internal Time-Constant Solution 


It is obviously possible to lower the high-resistive 
load requirements by adding additional shunt capacity 
to keep the RC time constant the same. Thus the load 
can be reduced from 100 megohms to 1 megohm by 
increasing the total external capacitance by a factor of 
100. The extreme drawback of this is that the voltage 
signal of the transducer is reduced 99% by the addi- 
tion of the capacitance (Figure 4). 

The same reduction in resistive load requirements 
without reduction in signal can be achieved by a new 
crystal sensing element developed by Endevco Corpo- 
ration called PIEZITE® Element Type III. This element 
has the high internal capacity of approximately 7000 
mmfd with a much larger charge sensitivity, so that 
the resultant voltage output of a standard-size vibration 
transducer Model 2215 is over 5 mv/g (Figures 5 and 
6). 

Note that with a load of 1 megohm, the 3 db down- 
point is 20 cps, and at 10 megohms the 5% downpoint 
is 7 cps. Employing the readily available VTVM’s with 
10-megohm input impedances, the transducer can be 
used alone into a VTVM without any other intermedi- 
ate electronics or power. Similarly, telemetering os- 
cillators and recording preamplifiers are available with 
1 megohm or higher inputs, and the transducer can be 
used directly into this equipment if flat frequency re- 
sponse below 50 cps is not required. 


Charge-Measuring Electronics Solution 


The crystal transducer is a charge generating device 
and, if we can effectively measure imstantaneous charge, 
there is no longer any requirement 
for long time-constants to preserve 
the charge. Such a charge-measuring 
amplifier has been developed by En- 
devco Corporation. It uses silicon 
transistors exclusively, low 28v d-c 
power, and is two cubic inches in 
size. 

Several environmental advantages 
over conventional vacuum-tube elec- 
tronics are gained (Figure 7). Its 
operating impedance is approximate- 
ly 200 K ohms, yet the amplifier 


Figure 4. Sensitivity is reduced 
as external capacitance is added. 
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Figure 5. The high internal capacitance of this Figure 6. Low-frequency response at various load 
vibration transducer permits the optimum location resistances of the vibration accelerometer of 
of the electronic package up to 1000 feet distant. Figure 5. 
provides system response with any crystal transducer characteristics depend only on the charge-vs-tem- 
+5% down to 10 cps. Noise levels are considerably perature characteristics of the transducer and are 
lower than in conventional transistor amplifiers using not affected by changes in capacitance of the trans- 
boot-strap techniques to obtain the high input-imped- ducer or cable. In most cases this is a significant 
ance ordinarily required. advantage, because the crystal charge values change 
Measuring charge rather than voltage requires the less with temperature than do capacitance values 
instrumentation engineer to evaluate his system re- that are eliminated in this case. 
quirements in a different manner. For instance: d. Long time-constants are not required. The effects 


of humidity and other contaminants in forming 


. Th in of th lifier follows the equation 
? ihn ress — leakage paths becomes relatively unimportant, be- 








E, a XA 
where E, = voltage out of amplifier in millivolts 
qi = charge into amplifier in micro-microcoulombs 
(uucmb) calculated by multplying transducer out- 
put in volts by total capacitance in wufd. 


A=amplifier variable gain of 4 to 30 mv/uuc 


Example: q; for Model 2215 
Accelerometer is 7000 wufd times 
5 X 10% volts and equals 35 un- 
cmb/g. Then E, can be 140 to 1,050 
mv/g depending on gain setting. 

b. Because charge is being meas- 
ured, adding external capaci- 
tance to the system does not in 
any way change the voltage out 
of the amplifier. Any practical 
length of cable can be used be- 
tween amplifier and transducer 
with no reduction in output. 

c. The amplifier changes gain by 
less than 2% from —40 to 
225°F. The system temperature 


Figure 7. Transistorized charge-mea- 
suring transducer amplifier which 
provides response down to |Ocps. 
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cause the amplifier input already is operating at 
a lowered impedance of 200K ohms and leakage 
paths of 10 megohms or more will have no effect 
on performance. 


From a presentation to the Aeronautical Instrumentation Session, ISA 13th 





Annual Conference, Philadelphia, September 17, 1958. 
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Here is a very ingenious, simple way to measure displacement of a vi- 





brating member to an accuracy of 2.4 x 10~° inches, using standard 


apparatus to be found in any well-equipped physical laboratory. 


Calibrating 


Vibration-Pickup Calibrators 


by R. P. Bowen 
(Member of ISA) 

Physicist, Navy Primary Standards Laboratory 
Naval Air Station 


Pensacola, Florida 


VIBRATION PICKUP CALIBRATORS of conven- 
tional design contain a transducer which produces a 
voltage proportional to the velocity of the table mo- 
tion. Since velocity is the time rate of change of dis- 
placement, accurate measurement of displacement of 
the table is necessary to provide the sensitivity calibra- 
tion constant of the transducer. 

Instruments used with vibration pickups indicate 
displacement as small as 0.0001 in. The accuracy of 
the calibrator should be at least ten times better than 
the indicating instrument, and since no commercial de- 
vice was available with this accuracy, it was necessary 
to develop a method of measuring the table excursion 
to at least +0.00001 in. 

After considering such factors as loading, uncer- 
tainty of measuring a blurred reflection, accuracy re- 
quirements, range and sensitivity, it was decided to 
convert the linear displacement of the shake table to 
angular displacement and, by the use of an autocollima- 
tor, to measure the angle through which a reflector 


STROBOSCOPE VIBRATION PICKUP CALIBRATOR 





Figure |. Essential parts of a new method for 
measuring the displacement of small vibrations 
with extreme accuracy. 


traveled. 


Description of System 





Figure 2. The apparatus set up. Light from strobo- Salient features of the system are presented in Fig- 
scope (left), synchronized with vibrator (center), ure 1, and a photograph in Figure 2. As shown in Fig- 
is reflected back into autocolumator (left) by ure 1, a five-inch sine bar hinged at one end Is placed 
mirror mounted on sine bar. parallel to the surface of the table with its free end 
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(left) resting on the table and its hinged end (right) 
resting on a fixed upright rigidly attached to the frame 
of the vibration pickup calibrator. An optically-flat 
reflector is secured to the sine bar with its reflecting 
surface at 90° to the plane of the sine bar. This me- 
chanical arrangement translates any linear displacement 
of the table into an angular displacement of the re- 
flector. 

The autocollimator is positioned so that the il- 
luminated target wires are reflected from the optically- 
flat reflector and become visible in the micrometer 
eyepiece. The illuminator is removed and the target 
wires in the autocollimator illuminated by focusing the 
light from a stroboscope into the opening provided for 
the illuminator. This light now emerges from the auto- 
collimator as a parallel beam shining on the reflector. 
The reflected beam simultaneously forms an image of 
the target wires in the same plane as the target wires. 
Any tilt of the reflector will cause the parallel reflected 
beam to be deflected through twice the angle of tilt, 
and the image of the target wires displaced propor- 
tionately. This displacement can be measured with the 
micrometer eyepiece to a fraction of a second of arc. 

The rate of flashing of the stroboscope is adjusted 
with respect to the rate of vibration of the table so 
that a single reflected image of the target wires ap- 


pears “stopped” at its maximum displacement in one 
direction. Readjustment of the stroboscope will cause 
the target wires to appear stopped at their maximum 
displacement in the opposite direction. The difference 
between the two positions of the reflected target wires 
is read directly on the micrometer of the autocollimator 
and is the total angular displacement of the reflector. 
By reference to a standard table of sines for a five- 
inch sine bar the angular displacement indicated is 
converted to linear displacement. The angular displace- 
ment can be read directly to 0.2 second of arc which is 
equivalent to 4.8 x 10~® in. linear displacement. 


Conclusions 


The range over which linear displacements can be 
measured in the described manner is limited by the 
range of the autocollimator, but with the conventional 
range of 10 minutes, displacements from 4.8 x 10~® 
in. to 0.014544 in. can be measured. 


The accuracy of this system depends on the ac- 
curacy of the autocollimator. A sine bar of laboratory 
quality will not introduce significant errors. Therefore 
the accuracy which can be expected will be +0.1 sec- 
ond of arc, which will provide vibration displacement 
measurements accurate to + 2.4 x 10~® in. 





Spring Drive Records for 412 Months 


Only a few years ago, the idea of a spring chart drive 
that would go four months without winding would have 
been thought impossible. Yet today, it’s not only pos- 
sible, but being done—and to great advantage. 

There are many locations remote from people and 
electric power, where recorders are exetremely useful. 
Example: weather, rain, snowfall, and river- and lake- 
level recorders. For 50 years, this problem was solved 
either by sending in a man every 7 to 30 days to wind 
up a spring chart drive, or by weight-and-pulley powered 
chart drives. In order that these weights would not be 
affected by wind, ice, and snow, they usually were in- 
stalled within a well. 

Now, Leupold & Stevens, Inc., Portland, Oregon, 
makers of weather and water-level recorders, have solved 
this problem by using “Neg’ator” spring-driven, con- 
stant-torque chart motors (See photo). These motors 
require rewinding only three times a year! 

Use of the Neg’ator motor eliminates the weights, 
the necessity for a protection well, and permits a less 
expensive installation. And, in the rain recorder, the 
drive weight had limited vertical space in which to 
drop. This required a maze of pulleys and additional 
weight to reduce the distance that the weight would drop 
per month. Use of a Neg’ator spring drive eliminates 
the need for this complicated setup. 

In addition, the spring drive makes the unit more 
easily portable. Also, because the opening required for 
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the cable holding the falling weight is eliminated, re- 
corders are more completely sealed from dirt, moisture, 
and insects. 

The Neg’ator motor consists of a flat, spring-temp- 
ered, prestressed, stainless-steel strip wound on two bush- 
ings. It is charged by winding the strip onto the output 
bushing. When released, the spring recoils itself upon 
the smaller take-up bushing imparting rotation to the 
output drum. Because the torque of the spring motor 
stays constant at 17 Ib-in. throughout the rundown, the 
speed of the chart can be precisely regulated by the 
marine-movement clock mechanism. 


SPRING MOTOR 
ichbatnan BUSHING 








CLOCK 
MECHANISM 


_ CHART 
TAKE-UP ROLL 


CHART 


ORive ROLL 
This new "nat- 
ural" water - 
level recorder 
for inaccessible locations far from electric power, 
runs 4 1/2 months without rewinding due to its 
Neg'ator constant-torque spring drive. 
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100jBooks for Instrumentation Study 


FIER FINDS THERE’S STILL ROOM AMONG THEM TO 
> Fill-in the gap in technician education texts 
* Reveal the cross-discipline reaches of the field 
> Introduce many more applied, descriptive tomes 
» Expose the lay public more thoroughly and adroitly 


The tabulation on the next page of 100 book titles 
is only a partial round-up. Yet it reveals, perhaps more 
than any other single manifestation, the impact and 
power of the burgeoning technology which has come 
to be known as Instrumentation. 

Consider the broad significance of this list of books. 
All its titles have been published since 1940; many 
have emerged to introduce a complete new branch of 
this field in only the past few years. Most of the texts 
on computers, for example, are less than ten years old. 
Yet much of these writings has been fundamental to 
the understanding and success of the most powerful 
engineering and scientific achievements of our day. 


The Scope Shows in Groups 

The breadth of the hard-cover literature in instru- 
mentation is best shown by grouping the books into 
areas of interest. FIER’s Table suggests six major 
groups: 1) Broad Introduction; 2) Measurement; 
3) Process Control; 4) Servo-Technology; 5) Com- 
puter-Technology; 6) Systems Engineering. A super- 
ficial study of these groups permits a few observa- 
tions on the growth of printed lore in this field. 

One obviously strong area in the literature, for ex- 
ample, is that involving servomechanisms and feed- 
back control. Another is the recent flurry of volumes on 
digital computation. The prolificacy of these texts— 
most of which are at a high technical level—strongly 
ties in with parallel activity in college courses. Servo- 
mechnaisms and computer technology are the most 
vigorously pursued subjects in formal instrumentation 
education and the literature shows it. 

By the same token, there appears to be a dearth of 
books in certain important areas of instrumentation 
which probably can be traced to a lack of widespread 
emphasis on the subject. For example, consider the 
broadness and diversity of the subject of measurement: 
the texts listed in this area are few indeed. At the 
same time, college or technical school courses which 
deal with measurement for measurement’s sake are 
also rather few. A similar lament can be made for nonex- 
istent literature covering the very exciting and promising 
new cross-disciplinary areas— Bio-Medical Instrumenta- 
tion, Sociometrics, Econometrics, etc. 


There is real lack also in “translator” books: books 
that bring, in non-technical language, the implications 
of this fast-growing field of engineering-science to 
the lay reader. The few that attempted this job have, 
despite difficult semantic problems, been enourmously 
popular. But the public—including responsible people in 
business, government and education—still remains much 
less educated about instrumentation than on other recent 
technologies such as atomic energy or rocketry. 


The Levels Also Need Attention 


FIER’s tabulation, other than in the category “In- 
troductory and Nontechnical”, does not try to class- 
ify the books by their Jevel of usefulness—whether 
they can be used for study and in work by technicians, 
general engineers or graduate specialists. To do this 
would require a deep individual study of each volume 
and a sure knowledge of the requirements of such 
categories of people (an epic study in itself). But by- 
and-large, certain generalizations on technical level also 
can be made in scanning this list of 100 books. 

Consider the level of the technician or semiprofes- 
sional who does applied and routine engineering tasks. 
in the instrumentation field. This man has few if any 
hard-cover texts to formally expose him to the funda- 
mentals of servo theory or computer technology or to 
the techniques of dynamic process analysis. Most of the 
texts in this area have been written at a high theoretical 
level for the graduate engineer. If technicians are to 
be educated at a ratio of four per individual profession- 
al engineer, there would seem to be an alarming gap in 
this level of the literature. 

The graduate engineer in the field who is called 
upon to work in instrumentation without proper back- 
ground also faces a disturbing gap in the literature. 
Very few books have been written which deal mainly 
in the descriptive and application phases of instru- 
mentation, other than two or three recently issued and 
excellent handbooks. There is a vast lore available on 
“how it is done and how it was done” in instrumenta- 
tion and this should be put, in an orderly manner, be- 
tween the covers of many books. There is little doubt 
that such practical texts would be used. 
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SOME BOOKS ON INSTRUMENTATION & AUTOMATIC CONTROL PUBLISHED SINCE 1940 





I—INTRODUCTORY AND NONTECHNICAL 
AUTOMATION: THE ADVENT OF THE AUTOMATIC FAC- 
TORY. J. Diebold, D. Van Nostrand, New York. 1952 181 pp. 
THE HUMAN USE OF HUMAN BEINGS. N. Weiner, Double- 
day and Co., New York. 1954 199 pp. 

AUTOMATIC CONTROL. Editors of Scientific American, 
Simon & Schuster, New York. 1955 148 pp. 

THE AUTOMATIC FACTORY—A CRITICAL EXAMINA- 
TION. S. A. ‘ep 8 Associates, instrument Publishing, 
Pittsburgh. 1955 

MINDS AND MACHINES. W. Sluckir, Penquin Books, Balti- 
more. 1956 223 pp 


THE PUSH-BUTTON WORLD. E. H. Hugh-Jones, Editor, 
U. of Oklahoma Press, Norman, Okla. 1956 176 pp. 
AUTOMATION IN BUSINESS AND INDUSTRY. E. M. 


Grabbe, Editor, John Wiley & Sons, New York. 1957 611 pp. 
THINKING BY MACHINE. P. De Latil, Houghton Mifflin 
Co., Boston. 1957 353 pp. 


II—INSTRUMENTATION AND MEASUREMENT 
TEMPERATURE, ITS MEASUREMENT AND CONTROL IN 
SCIENCE AND INDUSTRY. American Institute of Physics, 
Reinhold, New York. 1941 1362 pp. 

SCIENTIFIC INSTRUMENTS. H. J. Cooper, Chemical Pub- 
lishing Co., Brooklyn. Vol 1, 1946 305 pp. Vol 2, 1949 306 pp. 
MECHANICAL MEASUREMENTS BY ELECTRICAL MEANS. 
H. J. Roberts, Instrument Publishing, Pittsburgh. 1947 357 pp. 
ELECTRONIC INSTRUMENTS. I. A. Greenwood, J. V. Hold- 
am ard D. MacRae, McGraw-Hill, New York. 1948 721 pp. 
ELECTRICAL MEASUREMENTS. F. K. Harris, John Wiley 
& Sons, New York. 1952 784 pp. 

SELECTED TOPICS IN MODERN INSTRUMENTAL ANAL- 
YSIS. D. F. Boltz, Prentice-Hall, New York. 1952 
INSTRUMENT ENGINEERING. C. S. Draper, W. McKay and 
S. Lees, McGraw-Hill, New York, Vol 1—Methods for De- 
scribing the Situations of Instrument Engineering, 1952. 288 
pp. Vol 2—Methods for Associating Mathematical Solutions 
with Common Forms, sag 827 pp. Vol 3—Part I Measure- 
ment Spee, 1955 879 

INSTRUMENT Tt TECHNOLOGY. E. B. Jones, Butterworth Sci- 
ao. Publications, London. 1953 353 pp. 

ELECTRONIC CIRCUITRY FOR INSTRUMENTS AND 
we heey M. = Aronson, Instruments Publishing, Pitts- 
burgh. 1953 324 p 

TEMPERATURE.  \IEASUREMENT IN ENGINEERING. H. D. 
Baker and E. A. Ryder, John Wiley, N. Y. 1953 179 pp. 
INSTRUMENTAL ANALYSIS. J. H Harley = S. E. Wiber- 
ley, John Wiley & Sons, New York. 1954 440 : 
APPLIED ELECTRICAL MEASUREMENTS. a 
John Wiley & Sons, New York. 195i 

ELECTRONIC MEASURING insTRUMEN'Ts. E. H. W. Ban- 
ner, MacMillan, New York. 1958 416 

TECHNOLOGY OF INSTRUMENTA TON. C. B. Pearson, Van 
Nostrand, Princeton. 1958 


III—INDUSTRIAL AND PROCESS INSTRUMENTATION 
INDUSTRIAL INSTRUMENTS FOR MEASUREMENT AND 
CONTROL. T. J. Rhodes, McGraw-Hill, N.Y., 1941 573 pp. 
AUTOMATIC CONTROL —— E. S. Smith, Mc- 
Graw-Hill, New York. 1944 367 p 
ee OF INDUSTRIAL AUTOMATIC CONTROL. 
Eckman, John Wiley & Sons, New York. 1945 237 pp. 
INSTRUMENTS AND PROCESS CONTROL. Delmar Publish- 
ers, Albany, New York. 1947 233 pp 
INDUSTRIAL ELECTRONIC CONTROL. W. D. Cockrell, Mc- 
Graw-Hill, New York. 1950 385 
THE HANDBOOK OF MEA UREMENT AND CONTROL. 
M. F. Behar, Editor, Instruments a Pgh. 1951 291 pp. 
INDUSTRIAL INSTRUMENTATION. D. P Eckman, John 
Wiley & Sons, New York. 1951 396 p 
PROCESS CONTROL. A. J. oe Instruments Publishing, 
Pittsburgh. 1954 132 p 
INDUSTRIAL AUTOMATIC CONTROLS. M. H. LaJoy, Pren- 
tice-Hall, New York. 1954 
INSTRUMENTS FOR MEASUREMENT AND CONROL. W. 
Holzbock, Reinhold Publishing, New York. 1955 370 pp. 
AUTOMATIC PROCESS CONTROL FOR CHEMICAL ENGI- 
NEERS. N. H. Ceaglske, John Wiley & Sons, N.Y., 1956 228 pp. 
INDUSTRIAL CONTROL INSTRUMENTS. B. G. Delahooke, 
Delmar Publishing, Albany, New York. 1956 167 pp. 
CONTROL VALVES. a S. Beard, Instruments Publishing, 
Pittsburgh. 1957 220 p 
AUTOMATIC PROCESS Son cue D. P. Eckman, John 
Wiley & Sons, New York. 1958 368 p 
AUTOMATIC CONTROL— PRINCIPLES AND PRACTICE. W. 
G. Holzbock, Reinhold Publishing, New York. 1958 1300 pp. 
PROCESS INSTRUMENTS AND CONTROLS HANDBOOK. 
D. M. Considine, Editor, McGraw-Hill, N.Y., 1958 1300 pp 
PROCESS DYNAMICS. D. P. Campbell, John Wiley & ‘Sons, 
New York. 1958 


IV—SERVOMECHANISMS AND FEEDBACK CONTROL 
NETWORK ANALYSIS AND FEEDBACK AMPLIFIER DE- 
SIGN. H. W_ Bode, Van Nostrand, Princeton, 1945 461 pp. 
THEORY OF SERVOMECHANISMS. H. M. James, N. B. 
Nichols and R. S. Phillips, McGraw-Hill, N.Y., 1947 730 pp. 
SERVOMECHANISMS FUNDAMENTALS. H. Lauer, R. Res- 
nick and L. E. Matson, McGraw-Hill, New York. 1947 277 pp. 
PRINCIPLES OF SERVOMECHANISMS. D. P. Campbell and 
G. S. Brown, John Wiley & Sons, New York. 1948 400 pp. 
THE DYNAMICS OF AUTOMATIC CONTROLS. R. C. Olden- 
bourg and H. Sartorius, — Society of Mechanical 
Engineers, New York. 1948 283 p 

INTRODUCTION TO SERVOMECHANISMS. A. Porter, John 
Wiley & Sons, New York. 1950 154 pp. 
AUTOMATIC FEEDBACK CONTROL. W. R.. 
J. F. Taplin, McGraw-Hill, New York. 1951 412 
SERVOMECHANISMS AND REGULATING SYSTEM DESIGN. 
H. Chestnut and R. W. Mayer, John Wiley & Sons, New 
York. 1951 Vol. 1 505 pp. 
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PRINCIPLES OF AUTOMATIC CONTROLS. F. E. Nixon, 
Prentice-Hall, New York. 1953 409 pp. 
SERVOMECHANISM ANALYSIS. G. J. Thaler and R. G. 
Brown, McGraw-Hill, New York. 1953 414 pp. 
CONTROL Ost oat - [apepeencan W. R. Evans, McGraw-Hill, 
New York. 1954 282 
FEEDBACK CONTROL SYSTEMS. G. H. Fett, Prentice-Hall, 
New York. 1954 
ELEMENTS OF SER VOMECHANISM THEORY. G. J. Thaler, 
McGraw-Hill, New York. 1954 282 pp. 
SERVOMECHANISMS. J. C. West, MacMillan, N.Y. 1954 238 pp. 
FEEDBACK CONTROL SYSTEMS. R. A. Bruns and R. M. 
Saunders, McGraw-Hill, New York. 1955 383 pp 
FEEDBACK THEORY AND CONTROL SYSTEM SYNTHESIS. 
J. G. Truxal, McGraw-Hill, New York. 1955 695 pp 
BASIC SYNCHROS AND SERVOMECHANISMS. Van Valken- 
burgh, Riider, New York. 1955 270 pp. 
LINEAR FEEDBACK ANALYSIS. J. G. Thomason, McGraw- 
Hill, New York. 1955 355 pp. 
SERVOMECHANISMS AND REGULATINGS SYSTEM DE- 
SIGN. H. Chestnut and R. W. Mayer, John Wiley & Sons, 
New York. 1955 384 pp. Vol. 2 
FREQUENCY RESPONCE. R. Oldenburger, MacMillan, New 
York. 1956 372 pp. 
ANALYTICAL DESIGN OF LINEAR FEEDBACK CONTROLS. 
G. C. Newton, L. A. — F. Kaiser, John Wiley & 
Sons, New York. 1957 419 p 
BASIC AUTOMATIC CONTROL a G. J. 
D. Van Nostrand, New York. 1957 557 p 
BASIC FEEDBACK CONTROL SYSTEM DESIGN. E. J. 
Savant, McGraw-Hill, New York. 1958 458 pp. 
CONTROL ENGINEER'S HANDBOOK. J. G. Truxal, Editor, 
McGraw-Hill, New York. 1958 1500 pp. 
FEEDBACK CONTROL SYSTEMS. O. J. Smith, McGraw-Hill, 
New York. 1958 694 pp 
INTRODUCTION TO THE DESIGN OF SERVOMECHANISMS. 
J. L. Bower and P. M. Schultheiss, John Wiley & Sons, New 
York. 1958 510 pp. 
V—ANALOG AND DIGITAL COMPUTATION 
THE DIFFERENTIAL ‘go row J. Crank, 
Green & Co., London. 1948 137 p 
COMPUTING MECHANISMS AND LINKAGES. A. Svoboda, 
McGraw-Hill, New York. 1948 352 pp. 
THE THEORY OF MATHEMATICAL MACHINES. F. J. Mur- 
ray, King’s Crown Press, New York 1948 116 pp 
CALCULATING INSTRUMENTS AND MACHINES. D. R. 
Hartree, Univ. of Illinois Press, Urbana, Ill. 1949 139 pp. 
GIANT BRAINS OR MACHINES THAT THINK. E. é Berk- 
eley, John Wiley & Sons, New York. 1949 270 » 
HIGH SPEED COMPUTING DEVICES. Staff of Engineering 
Research Associates, McGraw-Hill, New York. 1950 451 pp. 
ELECTRONIC ANALOG COMPUTERS. G. A. Korn and T. 
M. Korn, McGraw-Hill, New York. 1952 378 pp. 
DESIGN FOR A BRAIN. W. R. Ashby, John Wiley & Sons, 
New York. 1952 260 pp 
a ed METHODS - IN COMPUTATION AND SIMULA- 
TION W. Soroka, McGraw-Hill, New York. 1954 390 pp 
ARITHMETIC METHODS IN DIGITAL a at a R. K. 
Richards, D. Van Nostrand, New York. 1955 397 
INTRODUCTION TO ELECTRONIC ANALOG COMPUTERS. 
A. Wass, McGraw-Hill, New York. 1955 237 pp. 
AUTOMATIC DIGITAL CALCULATORS. A. D. Booth and 
K. H. V. Booth, Academic Press, New York. 1956 261 pp. 
ANALOG COMPUTER TECHNIQUES. Cc. L. Johnson, Mc- 
Graw-Hill, New York. 1956 264 pp. 
THE COMPUTER HANDBOOK. M. H. Aronson, Instruments 
Publishing, Pittsburgh. 1956 72 pp. 
MATHEMATICS AND COMPUTERS. G. R. Stibitz and J. L. 
Larrivee, McGraw-Hill, New York. 1956 277 pp 
COMPUTERS: THEIR’ OPERATION AND APPLICATION. E. 
C. Berkeley and L. Wainwright, Reinhold, 1956 366 pp. 
INTRODUCTION TO AUTOMATIC COMPUTERS. N. Chapin, 
Ven Norstrard, Princeton, New Jersey. 1957 525 pp. 
DIGITAL CALCULATING MACHINES. G. A. Montgomerie, 
Van Nostrand, Princeton, New Jersey. 1957 525 pp. 
DIGITAL COMPUTER PROGRAMMING. D. D. McCracken 
John Wiley & Sons, New York. 1957 253 pp. 
ELECTRONIC DATA PROCESSING FOR BUSINESS AND 
INDUSTRY. R. Canning, John Wiley & Sons, N.Y. 1956 332 pp. 
LOGICAL DESIGN OF DIGITAL COMPUTERS. M. Phister, 
Jr.. John Wiley & Sons, New York. 1958 408 pp. 
DIGITAL TECHNIQUES FOR COMPUTATION AND CON- 
TROL. M. L. Klein, H. C. Morgan and M. H. — In- 
struments Publishing, Pittsburgh. 1958 394 
VI—TECHNIQUES OF SYSTEMS ENGINEERING 
THEORY OF GAMES AND ECONOMIC BEHAVIOUR 
Neuman and O. Morgenstern, Princeton University 
Princeton, New Jersey. 1944 625 pp. 
CYBERNETICS. N. Weiner, John Wiley & Sons, New York 
1948 194 pp. 
METHODS OF OPERATIONS RESEARCH. P. M. Morse and 
G. E. Kimball Tech. Press, Cambridge, Mass. 1951 158 pp. 
Verh i063 385 pr a S. Goldman, Prentice-Hall, New 
York. 1953 385 p 
INFORMATION P THEORY AND ITS ENGINEERING APPLI- 
CATIONS. D. A. Bell. I. Pitman, London. 1953 138 pp. 
ENGINEERING CYBERNETICS. H. S. Tsien, McGraw-Hill, 
New York. 1954 287 pp 
RANDOM PROCESSES IN AUTOMATIC CONTROL. J. H 
Lannin and R. H. Battin, McGraw-Hill, N.Y. 1956 434 pp 
SYSTEM ENGINEERING. H. H. Goode and R. E. Machol, 
McGraw-Hill, New York. 1957 551 pp. 
CONTROL ENGINEERING MANUAL. B. K. 
Editor, McGraw-Hill, New York. 1957 197 pp 
NONLINEAR CONTROL SYSTEMS. R. L. Cosgriff, McGraw- 
Hill, New York. 1958 328 pp 
HANDBOOK OF AUTOMATION. 


Murphy, 


Longmans, 


. J. Von 
Press, 


Ledgerwood, 


COMPUTATION AND 
CONTROL. E. M. Grabbe, and D. E. Wooldridge, John Wiley 
& Sons, N.Y. Vol. 1: Control Fundamentals, 1958 1020 pp 
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Members of the Measurement and Control Instrumentation 
Committee of the Chemical and Petrol Division met recently in 
Attending the meeting were (standing |. to r.) 
R. C. Thomas, A. J. Hanssen, L. R. Driskell, C. A. Jonic, G. A. 
Haglund, J. L. Garrison, T. R. Schruerger, W. F. Galey; (seated 
|. to r.) H. F. Rondeau, J. F. Coughlin, J. T. Ward and M. E. 





SOCIETY NEWS — 











vision. 


Paul Skeels. 
Division. 


Technicians’ Task Force Reports Progress 


Everybody talks about technicians, 
but the Task Force on Instrumenta- 
tion Technicians, an activity of the 
Education Committee, is doing some- 
thing about them. 


The Task Force had its first meet- 
ing in Louisville recently under 
chairman Abner G. Hathaway. At 
this meeting, objectives were out- 
lined and some of the problems 
faced by the Task force were dis- 
cussed. 


Speaking of these problems and 
the magnitude of the task undertak- 
en, Chairman Hathaway paid his 
workers this compliment: “It is a 
wonderful experience to listen to 


members in our group who, in one 
breath, express their genuine awe 
at the enormity of the task that lies 
ahead of them and then, in the next 
breath, reaffirm their determination 
to see it through.” 

Among the preliminary problems 
discussed at this first meeting was 
definition of the term “instrumen- 
tation technician;” should it be im- 
mediately defined in all industries, 
or should ‘one industry be studied 
and used as a guide for later stud- 
ies? 

In this line, the Task Force also 
discussed whether definitions de- 
scribing various kinds of technicians 
should be by function or by level. 





The Film 


A 37-minute sound, color movie 
presenting in non-mathemati- 
cal terms the elements of fre- 
quency response—a tool for 
quantitative dynamic analysis 
of instruments and process sys- 
tems. The film shows how to 
run a frequency response anal- 
ysis, plot data, and compare 
modes of control from frequen- 
cy response diagrams. ISA 
Sections—no charge for show- 
ing* Other organizations— 
$25.00 per showing* 

*Shipping and postal insurance 
must be paid by group showing 
film. Print, $600, FOB, Pitts- 
burgh, Pa. 





Interested in Frequency Response? 
See new ISA Film—Read new ISA Text 


Reserve A Showing Date — Order Your Text Today 
Instrument Society of America, 313 Sixth Ave., Pittsburgh 22, Pa. 


The Text 


A 26-page illustrated text based 
on the sound track and scenes 
from the ISA film. It includes 
all drawings, sine curves and 
frequency response diagrams 
shown in the film, and thus 
serves as a valuable supple- 
ment to the film as well as a 
basic text on frequency re- 
sponse. Every manufacturer 
and user of industrial and sci- 
entific instruments should have 
copies of this text for use by 
their engineering and techni- 
cal personnel. 

Cost: ISA Members: 65¢ per 
copy; Non-Members: $1.25 per 
copy. 
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The Allison Engine Division of General Motors hosted this mid- 
winter meeting of the Steering Committee, Transportation Di- 


Members of the committee include (standing, |. to r.) 
Karl F. Wacker, Richard H. Shackson, Carl R. Canfield; (seat- 
ed, I. to r.) T. C. Schroeder, Max T. Nigh, Harold B. Fisher and 
Mr. Schroeder is director of the Transportation 


Glen G. Gallagher 


s & P Vice-President 


pee 


- Glen G. Gallagher, principal in- 
strument engineer for Fluor Corp., 
Ltd., is the new vice-president of 
the Standards and Practices Depart- 
ment. He will supervise the effairs 
of the entire department which de- 
fines better, cheaper, more efficient 
ways of doing things on an industry- 
wide basis. 

Mr. Gallagher has been active in 
the Society since its inception. 


AUTHORS ELIGIBLE 
FOR SAMA AWARDS 
Journal authors are eligible for 
three cash awards made annu- 
ally by the Recorder-Controller 
Section of the Scientific Appa- 
ratus Makers of America to the 
authors of the three most out- 
standing articles in the field of 
process instrumentation publish- 
ed each year by the ISA Journal. 
Awards are $300, $200 and $100. 
Eligibility rules for the contest 
may be obtained from: The Edi- 
tor, ISA Journal, 313 Sixth Ave., 

Pittsburgh 22, Pa. 


ISA Journal 
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— MEETING PREVIEWS 





IMA Symposium to Feature 
Latest in On-Stream Analysis 


The latest developments in on- 
stream analysis, as well as the new- 
est in laboratory instrumentation for 
analysis, will highlight the 1959 An- 
nual ISA Symposium on Instrumen- 
tal Methods of Analysis. The Sym- 
posium, sponsored by the Analysis 
Instrumentation Division, will be 
held in Houston, Texas, at the 
Shamrock-Hilton Hotel, May 18-20. 

Keynoting the opening session 
will be Dr. J. D. Lindsay, head of 
Texas A & M’s Chemical Engineer- 
ing Department. He will set the pace 
for a group of leading experts who 
will present survey papers on the 
most important subjects of interest 
in instrumentation and analysis to- 
day. Authors and papers to be pre- 
sented at this session include: 

Economic Evaluation of Instru- 
mental Analysis Applications. K. V. 
Kratochvil, Phillips Petroleum Co. 

New Developments in Instrumen- 
tal Analysis. Dr. Donald D. DeFord, 
associate professor of chemistry, 
Northwestern University. 


Instrumentation in Chemical 
Oceanography. Dr. Donald W. Hood, 
associate professor, Texas A & M, 
and Edward Ibert. 

Analysis Instrumentation and 
Computer Control. Dr. Theodore J. 
Williams, Monsanto Chemical Co. 

Advances in Process Chroma- 
tography. Dr. P. H. Stirling, Cana- 
dian Industries, Limited. 

Leading the group of technical 
sessions on the second day of the 
Symposium will be “New Design 
Techniques in Process Instrumenta- 
tion,” under the chairmanship of 
Louis J. Rogers of Union Carbide 
Olefins Co. 

Papers to be presented include: 

An Overlooked Temperature Ef- 
fect of Ultraviolet Analyzers. Dr. 
Lewis Fowler, Monsanto Chemical 
Co. 

An Explosion-Proof Beta-Ray 
Gravitometer for Refinery Service. 
Marvin B. Fallgatter, Shell Develop- 
ment Co. 





Power-ful Symposium Planned 
By ISA’s Power Division 


Coming back for a return engage- 
ment at ISA’s Second Annual Power 
Instrumentation Conference, May 
11-13, is the star of last year’s show. 
The subject of fully-automatic elec- 
tric power generation stole the spot- 
light at the 1958 conference and 
promises to be the subject of much 
discussion again in 1959. 


This year, the Conference will be 
held in Kansas City, Missouri, at the 
President Hotel, with the Kansas 
City Section acting as hosts. It is ex- 
pected to attract 300 to 400 regis- 
trants from the electric power indus- 
try. 

In addition to the technical ses- 
sions, a field inspection trip to the 
dispatching center of the Platte Pipe 
Line Company is planned. 

Visitors will observe remote con- 
trol of unattended pipeline pump- 
ing stations that receive their sig- 
nals over a microwave radio relay 
link. 


March 1959, Vol. 6, No. 3 


Among the papers to be presented 
at the conference are the following: 

Automation of Steam-Electric 
Power Plants. 

Equipment for Data Logging and 
Experiences of Data-Log Users. 

Interlock Systems for Boiler-Tur- 
bine Safety Controls. 

Automation of Powerplant Water 
Treatment. 

Automation of Fly Ash Handling. 

Automatic Control Systems for 
Bleeder Heaters. 

The Second Annual Power Sym- 
posium is sponsored by the ISA 
Power Division, Industries Depart- 
ment, of which W. J. Burns is direc- 
tor. 

Local arrangements will be han- 
dled by the Kansas City Section 
under the chairmanship of C. C. Al- 
bert. 

Program chairman is R. A. 
Russell, Black & Veatch, 1500 Mea- 
dow Lake Parkway, Kansas City, 
Missouri. 


Other papers will be given by F. 
W. Karasek, Phillips Petroleum; Dr. 
P. H. Stirling, Canadian Industries, 
Ltd.; and George Martin, Callery 
Chemical Co. 

Other second-day sessions will in- 
clude: 

Chemical Methods of Analysis. 
Chairman, Dr. J. P. Strange, Mine 
Safety Appliances. 

Optical Methods of Analysis. 
Chairman, D. J. Troy, E. I. duPont 
de Nemours. 

New Techniques in Laboratory 
Instrumentation. Chairman, Dr. D. 
D. DeFord, Northwestern Univer- 
sity. 

The sessions of the third day will 
survey the remainder of the field 
of analysis instrumentation. 

An active session on Process 
Chromatography under the chair- 
manship of William J. Baker of 
Monsanto Chemical Co., will run 
concurrently with sessions on Elec- 
trochemistry under T. J. Kehoe, and 
Sampling Systems, under Ed Houser 
of Beckman Instruments. 

Dr. R. F. Wall of Monsanto Chem- 
ical Co., general chairman, and M. 
D. Weiss of Union Carbide Olefins 
Co., South Charleston, West Virgin- 
ia, have announced that there is still 
room for more papers. Papers 
should be sent to Mr. Weiss at the 
above address. Three copies of a 
100-word abstract will be accepted 
in lieu of the complete manuscript, 
if received before April 1. 


Up-Coming 
National 
Symposia 


Don’t forget to add to your calen- 
dar the two big national symposi- 
ums coming in April and May. 

The Second National Chemical 
and Petroleum Instrumentation 
Symposium is set for St. Louis, Mo., 
April 6 and 7. Registration fee is $10 
to ISAmen, $15 to non-members. 
This includes one copy of Sympo- 
sium Proceedings. Banquet tickets 
are $6 and extra Proceedings are $5 
per copy to members, $8 to non- 
members. Registration should be 
made through the Director of Tech- 
nical and Education Services, ISA, 
313 Sixth Avenue, Pittsburgh 22, Pa. 

The Fifth National Flight Test In- 
strumentation Symposium will be 
in Seattle, Wash., May 4-8. Registra- 
tion of $12.50 to ISAmen, $17 to non- 
members, covers all technical ses- 
sions plus a copy of proceedings. For 
more information contact Flight 
Test Symposium, P. O. Box 4103, 
Magnolia Station, Seattle 99, Wash- 
ington. 
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The new Gatlinburg Auditorium and Con- 
vention Center provides a background for 
this picture of the Host Committee of the 
Southeastern Conference & Exhibit, April 
20-22. They are (I. to r., front row) W. 
Stallings, J. Mahoney, E. Hutchuson, M. 
Dailey; (back row, I. to r.) W. Fort, K. 
West, C. Lisser, E. Wischhusen, T. Elder, 
C. Saunders and M. Kelly. They repre- 
sent the Oak Ridge, Atlanta and Kings- 
port Sections. 


Authors and papers to be pre- 
sented at the ISA Southeastern Con- 
ference and Exhibit include: 


Instrumentation for Measuring 
the Physial Properties of Fibers. 
C. J. Craven. University of Tenn. 

Safety Instrumentation in the 
Synthetic Fiber Industry. R. F. 
Hunt, Jr., Tennessee Eastman Corp. 

Load Control and Telemetering 
on the TVA System. James R. Huff, 
TVA. 

Production Use of Accuray and 
Hygrotester. Claude L. Rucker, Con- 
tainer Corporation of America. 

The Future for Instrumentation 
in the Pulp and Paper Industry in 
the South. Fleming H. Boyd, Eastern 
Engineering Co. 

Metering Small Gas Flows. E. E. 
Dunn, Union Carbide Nuclear Co. 

Simulation of a Nuclear Reactor 
Cooling Water System. R. K. Adams, 
Union Carbide Nuclear Co. 

Measurement of Temperature in 
a Nuclear Atmosphere. William N. 
Craigue, E. I. duPont de Nemours. 

A Computer Controlled Pilot 
Plant. D. C. Baker, Dr. W. Waltz, 
C. K. Hines, Consolidated Electro- 
dynamics; W. Priestly, Esso Re- 
search. 


Papers Wanted 


Chairman Ray Adams announces 
that papers are wanted by the Feed- 
back Control Systems Division for 
the ISA Annual Instrument Auto- 
mation Conference-Exhibit in Chica- 
go in September. 

Papers are wanted on linear con- 
trol problems. These should be sent 
to Charles Taylor, Minneapolis 
Honeywell, Wayne & Windrim Ave- 
nues, Philadelphia 44, Pa. 

Papers are also wanted on non- 
linear control problems. Send these 
to Ray Adams, Oak Ridge Labora- 
tories, P. O. Box X, Oak Ridge, 
Tennessee. 
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Cleveland Section Sets April Program 


“Modern Techniques in Instrumentation” 


The Education Committee of the 
Cleveland Section has announced 
that it will sponsor a series of eight 
lectures on “Modern Techniques in 
Instrumentation” to be presented at 
the Cleveland Engineering and 
Scientific Center on Tuesday and 
Thursday evenings in April. 

The lectures have been arranged 
to meet the needs of supervisors, en- 
gineers and students. Two-hour lec- 
tures will be devoted to each of four 
subjects. 

“Techniques of Digital Computa- 
tion” will cover general crganiza- 
tion of a digital computer, pre- 
sented as an introduction ‘to the ter- 
minology and structure of digital 
equipment and basic problem solv- 
ing techniques, with the role of the 
computor illustrated by simpie ex- 
amples on a model machine. G. J. 
Moshos, of the NASA Lewis Re- 
search Center, will give the iectures. 

B. H. Baldridge of Bailey Meter 
Co. will lecture on “Techniques of 
Analog Computation.” He will make 
a comparison of applications with 
digital computers and passive elec- 
trical analogs, and give examples 
of typical uses of analog computers 
with emphasis on process simula- 
tion and control system design. 

I. Warshawsky of the NASA 
Lewis Research Center will describe 


the behavior of systems for meas- 
uring vibration, pressure, flow, tem- 
perature and electrical quantities. 
His topic will be “Dynamic Measure- 
ments.” Mr. Warshawsky is chair- 
man of the Cleveland Section Edu- 
cation Committee. 

The topic “Control Dynamics” 
will be discussed by Dr. I. Lefko- 
witz of Case Institute of Technology. 
He will describe the dynamic be- 
havior of automatic control systems. 

The lectures are educational, not 
“popular,” and are at the senior 
college level. An appreciation of the 
meaning of differential equation is 
necessary, although knowledge of 
methods of solution is not required. 

Emphasis will be placed on an ex- 
position of terminology and on de- 
scriptions of the building blocks and 
operating techniques used to syn- 
thesize a measuring, computing or 
control system. Illustrative materiai 
will be selected from the industrial 
process, mechanical engineering and 
aeronautical fields. 

Regular fee for the entire series 
or for any portion of it is $5 to ISA 
members and $7.50 to non-members. 

Additional information on the lec- 
ture program may be_ obtained 
from Mr. I. Warshawsky, 20873 Ava- 
lon Drive, Cleveland 16, Ohio. 





Technical Conference Is Meeting Ground 
For Electrical Instruments Maker and User 


The Third National Conference on 
Analog and Digital Instrumentation 
is set for Philadelphia, April 20-21. 

The purpose of the conference is 
to provide a meeting ground for the 
maker and user of electrical instru- 
ments where there can be a mutual 
interchange of practical technical in- 
formation on a formal and informai 
basis, thereby leading to better use 
of existing instrumentation and to 
better direction in the development 
of new electrical instruments. 

The Conference is sponsored by 
the Recording and Controlling In- 
strumentation Committe of the 
American Institute of Electrical En- 
gineers in cooperation with the In- 
strument Society of America, Insti- 
tute of Radio Engineers and Ameri- 
can Society of Mechanical Engineers. 
The ISA representative to the con- 
ference is J. Johnson, Jr., of E. I. 
DuPont de Nemours Co. 

Seven technical sessions will be 
presented at the two-day conference. 
The sessions and their chairmen are: 





Engineering Education for Instru- 
mentation. L. J. Lunas, engineering 
manager, Instrument Dept., West- 
inghouse. 

Electronic Analog Recorders. A. J. 
Williams, science director, Leeds 
and Northrup. 

Computer Control Systems. E. A. 
Weiss, research engineer, Sun Oil 
Co. 

Data Handling Systems for Indus- 
trial Processes. A. J. Hornfeck, re- 
search laboratory, Bailey Meter Co. 

Electrical Transducer System for 
Electric Control. N. B. Nichols, chief 
engineer, Taylor Instrument Cos. 

High Speed Data Handling and 
Processing. D. R. Mangold, Jet En- 
gine Department, General Electric 


Company. 
Electronic Systems for Process 
Control. E. W. James, consulting 


superintendent, E. I. duPont de Ne- 
mours & Company. 

A. W. Jacobson, assistant chief en- 
gineer of The Bristol Co. is general 
conference chairman. 


ISA journal 


























More Benefits 


to ISA Members 


Improving services and benefits to members was the prime 
objective of the ISA Midwinter Conference in San Diego. 


It was a successful meeting—enthusiasm was the keynote of the ISA 
President’s Midwinter Conference held in San Diego, California, Febru- 
ary 11th thru 17th. Every one of the 60 ISA officers, directors and com- 
mitteemen in attendance went away with a feeling of accomplishments 
and positive assurances of greatly improved activities for ISA in 1959 
and years to come. They came prepared to discuss needs and objectives 
of the ISA membership—armed with a knowledge of fundamental 
problems and their analysis of these problems. They represented every 
major segment of industry and technical activity in instrumentation— 
from aeronautical to paper and from research to maintenance. They 
combined the feedback of information from members and sections with 
their own experience and judgment to conceive a practical program of 
ISA activities and operations. They planned new programs and revised 
existing programs to make ISA a dynamic, productive society for service 
to the individual, to industry, and the profession of instrumentation. 
There are two major objectives: 

(1) Means to improve member interest and Section activities. 


(2) How to plan for better dissemination of information thru con- 
ferences, symposia, publications and educational activities. 
Inherent, of course, are such elements as better communications, more 
efficient committee operations, more compelling technical activities, 
positive means of capturing all benefits to a member, better Section 
operations, and the mechanics of running a complicated technical society. 


What Does ISA Need? Before 60 men could intelligently discuss com- 
plicated problems, they had to be prepared and organized. ISA Presi- 
dent Henry “Jack” Frost, working with his presidental assistants, pre- 
pared a 200 page mimeographed book of agenda, advance reports and 
objectives. Every discussion leader and speaker was prepared—every 
participant thought in advance. The aims and objectives of ISA in re- 
lation to individual member needs were well considered before arrival 
in San Diego. 





Tuning to Common Objectives—At the opening session on Wednesday 
morning ail participants oriented their thinking to the main problems 
under discussion. Each major organizational element in ISA was re- 
viewed. Each Officer and Vice-President reviewed his committee struc- 
ture, area of responsibility, and objectives of the meeting. 


Workshops—To encourage the best possible discussion, separate work- 
shop sessions were carried on. The Departmental vice-presidents, with 
their Division Directors and Committee Chairman, presented their views 
on conferences, symposia, clinics, educational programs, Recommended 
Practices, transactions, research, industrial and technical interests, and 
long range objectives. Dr. Ben Thomas, Executive Assistant for Confer- 
ences and Symposia, was chairman of this group. 

The District vice-president’s session was chaired by W. A. Kates, 
Executive Assistant for Districts. Their discussion concerned member- 
ship and section operation. Here District Vice-Presidents, who are the 
liason between individual Sections and the National organization, pre- 
sented the thoughts of their constituents. They talked about membership 
promotion, section program planning, communications, and the many 
elements related to successful Section operation. 


Concluding A Positive Program—On Friday afternoon each group re- 
ported the results of their discussion and their recommendations. These 
represent 3,000 manhours of concerted efforts by many individuals who 
became intimately familiar with every aspect of their problems. 

The highlights of this 1959 midwinter conference are summarized on 
the next three pages. They are positive programs and activities that 
bring many more services and benefits to ISA members. 
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Top Brass. ISA Prexy Henry C. 
Frost, San Diego Chamber of Com- 
merce Prexy Thomas A. Clarkson, 
and San Diego ISA Section Prexy 
J. Walter Finch. Everybody was 
happy in San Diego. 





Mapping Plans Exec. Ass’t. W. A 
Kates and Dist. IV VP George L 
Kellner slice up the US and Cana- 
dian map. Everybody was looking 
for bigger and better Sections. 





Technically Speaking. Conferences, 
clinics, and symposia were topics 


in this session (| to r) Dr. Ben 
Thomas, Bob Ackley, Fred Woods, 
Louis Good, Dick Webster, J}. S 


Rearick, and Tom Wherry are seen 
in the big crowd making decisions 
on 1959 national conferences 





How to Learn Better—Ed Wanner, 
Chm., Education Committee, make 
a point in his proposed six-point 
educational program aimed t: 
pand ISA educational activities 
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North - South - East - West 
ISA Conferences Hit the Road 


25 Technical Meetings in 1959-There’s one near you 


Regardless of your industrial and technical interests, ISA will hav 


e a conference, clinic or tech- 


nical meeting geared to your individual needs during 1959 and 1960. These will be scattered over the 


U.S. and Canada to bring a technical meeting within practical reach of everyone engaged in instru- 


mentation activities. 


These events are sponsored and programmed by ISA National Divisions, ISA Local Sections, and 


by ISA in cooperation with other technical societies and institutions. Directors or their representatives 
from each of the 10 Industry Divisions and 8 Technical Divisions were at the San Diego Midwinter 


Conference to finalize plans for National and seasonal meetings in 1959 and 1960. 


National ISA Conferences and Symposia, Special Section Conferences and Cooperative Technical Meetings. 


See “‘Coming Events’’ page 102 for details on future meetings. Plans for some special Section Con- 
ferences are not complete, when announced they will be published in ISAJ ‘Meeting Previews.” 





SUBJECT 1959 LOCATION 
Pulp & Paper Instrumentation Jan. 27 Montreal, Canada 
Automation for Small Mfg. Jan. 29-30 Minneapolis, Minn. 
Basic Instrumentation Clinic Jan. 31 New Orleans, La. 
Iron & Steel Instrumentation March 11-12 Pittsburgh, Pa. 
Canadian Aircraft Instrumentation March 12-13 Toronto, Canada 
Nuclear Congress Apr. 5-10 Cleveland, Ohio 
Chemical & Petroleum Apr. 6-7 St. Louis, Mo. 
Temperature Measurement April 7 Newark, N.J. 
Southeastern Industry InstrumentationApr. 20-22 Gatlinburg, Tenn. 
Analog & Digital Instrumentation Apr. 20-21 Philadelphia, Pa. 
New Techniques in Instrumentation April (8 iectures) Cleveland, Ohio 
New England Instrumentation Spring 1959 New Haven, Conn. 
Flight Test Instrumentation May 4-7 Seattle, Wash. 
Power Instrumentation May 11-13 Kansas City, Mo. 
Ohio Valley Instrumentation May 21-22 Cincinnati, Ohio 
Analysis Instrumentation May 18-20 Houston, Texas 
Eastern New York Instrumentation May 19-21 (not yet scheduled) 
Telemetering May 25-27 Denver, Colo. 
West Coast Instrumentation May Oakland, Calif. 
International Gas Chromatography June 10-12 E. Lansing, Mich. 
Nuclear Instrumentation June 24-26 Idaho Falls, Idaho 
World Progress in Instrumentation Sept. 21-25 Chicago, IIl. 

(160 hours of technical meetings) 
Automatic Control Nov. 4-6 Dallas, Texas 
Medical & Biological InstrumentationNov. (3 days) Philadelphia, Pa. 
Solid State Instrumentation Nov. Philadelphia, Pa. 
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SPONSORED BY 





Montreal Section ISA, Canadian Pulp 
& Paper Assoc. 


Twin Cities Section ISA 


Tulane University & New Orleans Sec- 
tion ISA 


Pittsburgh Section ISA with coopera- 
tion of Metal & Ceramics Division ISA 


Toronto Section ISA 

ISA with Engineers Joint Council 
Chemical & Petroleum Division ISA 
New Jersey Section ISA 

Oak Ridge Section ISA 

AIEE, ISA & ASME 

Cleveland Section ISA 


Fairfield County Section ISA & Yale 
University 


Aeronautical Division ISA 

Power Division ISA 

Cincinnati Section ISA 

Analysis Instrumentation Division ISA 
Eastern New York Section ISA 

ISA, AIEE, IAS, & ARS 

Northern California Section ISA 
Analysis Instrumentation Division ISA 
Nuclear Division ISA 

14th Annual ISA Conference & Exhibit 


ISA, IRE, AIEE & ASME 
ISA, IRE & AIEE 
Philadelphia Section ISA 
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A Question—(Il to r) Bob Ackley, 
Aeronautical Div; and Dr. Ralph Tripp, 
Industry Dept. VP wait for the answer 
to a question on 1960 conferences 


posed by Tom Wherry, Industry Dept. 
VP. interests. 


a new 4-part 


Chicago Annual Conference 
Features 30 Technical Sessions 


There will be a session to fit every need at the 14th 
Annual ISA Instrument-Automation Conference and Ex- 
hibit in Chicago during Sept. 21-25th. Plans were formed 
at the San Diego meeting for 160 hours of top flight 
technical sessions, clinics, workshops, symposia and lec- 
tures. Plan now to attend and select your meetings from 
the diversified subjects being programmed under the 
general conference theme “World Progress in Instru- 
mentation”. Internationally known authorities will de- 
liver papers on recent developments in foreign instru- 
mentation. Here are the major subject areas: 


Aeronautical Management Data Handling 
Missiles Transportation Computation 

Chemical Economics Telemetering 
Petroleum Pulp & Paper Education 

Metals Stream Analysis Photographic Inst. 
Nuclear Control Theory Physical Measurements 
Maintenance Systems Engrg. Electronic Inst. 


Education & Research Plans 


W. A. Wildhack, Chairman of ISA Research Commit- 
tee reported that his 56 man committee of top research 
leaders in the field of instrumentation, are currently 
working on four parts of a nine point program. These 
include preparation of a policy on research projects, 
a survey of research projects, proposed undergraduate 
and graduate research projects, and a definition of 
committee responsibilities in relation to those of FIER, 
Foundation for Instrumentation Education and Re- 
search. 

The Board of Directors of FIER convened in San 
Diego also. President Will Garey reported five scholar- 
ships in force under the auspices of FIER and that the 
Foundation has been responsible for attracting and 
directing over $90,000 of funds other than contribution 
of ISA exhibitiors. FIER has completed 18 projects to 
date, including major clinics through support of the 
National Science Foundation. 

Ed Wanner, of General Electric Company and new 
chairman of ISA Education Committee, proposed a six 
point education program for ISA. A part of the plan 
calls for extensions and improvements of present pro- 
grams and introduction of new activities. The plan 
calls for texts, courses, films, lectures, and guides for 
instrumentation education at six levels—vocational, 
technical institute, university, extension school, in- 
industry and ISA Sections. 
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More Publications—Everybody favored 
ISA Transaction pro- 
posed by Nat Cohn, Chm. of Publica- 
tions Committee. Volumes would be 
grouped by engineering and functional 


Shuffling Paper — Dr. Ben Thomas, 
Exec. Ass’t. for Conferences (left) and 
Tom Pierson, Director of Chem. & 
Petroleum Div. check a point in the 
mound of paper that goes with every 
meeting. 


ISA Transactions Proposed 


A high point of the San Diego meeting was the pre- 
sentation by Nat Cohn, Chairman of Publications Com- 
mittee, for a new 4-part ISA Transactions. To provide 
some degree of specialization in the broad spectrum of 
subjects and to provide for expansion of specific subject 
matter, 4 general subject parts are proposed. Tentative 
titles and contents are (1) Instrument Research & De- 
velopment—to include papers on research, development, 
design of new instruments, instrument components and 
accessory devices (2) Measurements—measurement tech- 
niques, methods & applications (3) Systems and Control 
—data handling, computation, and automatic control 
systems (4) Surveys of Instrumentation—historical, sur- 
vey and review articles, resumes of work, and standard 
practices. 

The decision to group by engineering and functional 
subjects, rather than by industrial interests, came after 
careful consideration by a special committee. Part 4 is 
designed for more current work and materials of in- 
terests to technicians yet on a high level of preparation 
and presentation. By providing an established channel 
for the review type of article, it would be possible to 
establish more rigorous standards as regards originality 
for the other three parts of the Transactions. Rigid pol- 
icies for preparation, review, and publication would be 
maintained. Approval of the program is expected for a 
beginning of publication by the end of this year. 


20 Meetings Planned for 1960 


An important contribution of the San Diego Midwinter 
Conference is the coordinated scheduling and program- 
ming for 20 national meetir zs in 1960. Both geography 
and subject matter were considered. Technical confer- 
ences and symposia were considered in view of the prime 
instrumentation interests in major industrial areas 
across the country. Three major conferences and ex- 
hibits are scheduled. 


Feb. 1-5, 1960—Winter Conference and Exhibit, Houston 
Texas 
May 9-13, 1960—Spring Conference and Exhibit, San 
Francisco, Calif. 
Sept. 26-30, 1960—15th Annual Conference and Exhibit, 
New York, N.Y. 
These three conferences will provide 46 technical ses- 
sions covering the entire range of industrial and techni- 
cal interests in instrumentation and control. In addition 


17 national and jointly sponsored conference and sym- 
posia are scheduled for 1960. 
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Where Do We Go From Here?— 
Adelbert Carpenter VP Dist. IX, 
illustrates the growth of ISA with 
bar graphs, typical of visual aids 
used at San Diego meeting to 
analyze membership statistics. 


Relaxed Concentration—Desipte a 
relaxed atmosphere in San Diego, 
your Dist. VP’s turned out the 
work. W. A. Kates, Exec. Ass'’t. 
for Districts, hears a point. Eight of 
the ten District Vice Presidents 
were in attendance. 


Fa 1 
Control—John See, VP Dist. VIII, 
discusses five functions of an offi- 


cer in his presentation on selection 
and training of Section officers. 


Line-up — The three East Coast 
Dist. VP's point to the geograph- 
ical areas they represent. (I to r) 
Thomas Elder Dist. II], Charles 
Kohr Dist. Il, and Carl Gram Dist. 1. 


Operation Feedback 


One of the most gratifying accomplishments of the San Diego Mid- 
winter Conference was the compilation of information and knowledge of 
Section activities. The information was feedback from members and 
Section officers. The communication link and interpreter was your 
District Vice-President. This meeting proved the tremendous value of 
the District Vice-President and his organization as the liaison between 
Sections and the Executive Board and various national committees. They 
provide a path for the flow of information from members and Sections— 
what do members want, what do they need, what would they like to 
hear at meetings and read in publications, and how can ISA better serve 
its members through Section activities. 


The San Diego meeting showed that communication is a major prob- 
lem in ISA operations. Once people exchange views and agree on 
semantics, there are not nearly as many problems as were presumed. 
This very successful District Vice-President’s session in San Diego, un- 
der the leadership of W. A. Kates, proved rather conclusively that ISA 
has the organization to communicate about, recognize, evaluate, and 
solve its problems. Better still, with information and discussion, they 
moved ahead to resolve several problems. Here are highlights of their 
efforts. 


Section Operating Guide Maintaining continuity of operations in local 
Sections with changing officerships is an ever present problem. Success- 
ful Sections have found a written procedure to be the most effective 
means to carry on Section operations. It was unanimously agreed that 
a suitable binder be provided to each Section with recommended opera- 
ting procedures. The volume would contain all present guides and 
manuals, with new parts and revisions being issued through headquar- 
ters. It would contain information on organization, programming, fi- 
nance, promotion, education, special activities, etc. 


Section Analysis Every Section in ISA should be interested in at- 
tracting additional members, expanding its activities and improving 
member interest at the local level. Some ISA Sections are doing a fine 
job in this respect. To aid in determining the potential for expanded 
membership and member interest, an analysis and evaluation procedure 
was proposed in San Diego. It should be the first step in evaluating the 
potential for a new section and self analysis for existing Sections. The 
proposal is a questionnaire asking such questions as—industries in the 
area, job activity, geographicai data, other technical society activity, and 
industry stability. The new analysis and evaluating will be conducted 
on a trial basis with two Sections in each District. 


Officer Evaluation The most important elements in successful Sec- 
tions are capable and interested officers. Progress and activity in these 
Sections can be traced to dynamic individuals who provide leadership. 
Every year at nomination time the problem of evaluating and selecting 
candidates comes up. What are the qualities that make a man a leader? 
What are the yardsticks to evaluate these qualities? How are potential 
leaders determined and developed? A plan was proposed in San Diego. 
The District Vice-Presidents will discuss it with Sections and con- 
solidate their findings at the April 30th Executive Board meetting. 


How Do You Like Section Programs? Individual member interest in 
a Section are very much dependent on the kind of programs offered him. 
If they don’t hit his occupational and industrial interest he most likely 
won’t attend very many meetings. If the subject matter hits the mark 
but the speaker and his presentation are poor, members won’t come back 
too often. The San Diego meeting stressed the importance of long range 
program planning. More and more Sections are providing feedback on 
their experience with speakers, using the national speakers list provided 
each Section, planning 18 months ahead, and publishing the full schedule 
of meetings in July and August for the year ahead. The problems of 
satisfying many industrial interests and many different technical in- 
terests were discussed at length. It was agreed that special meetings and 
activities should be planned for each different major industrial mem- 
bership group in a Section. 
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SECTION NEWS 





Correspondence from Correspondents 


Ladies’ Nights and _  Peddler’s 
Nights—discussions of the St. Law- 
rence Seaway and atomic power— 
all are among the activities of ISA 
Sections as reported by Journal 
Correspondents. 

Here’s a blow by blow—or sec- 
tion by section—account of what’s 
going on. 


Central Keystone 

ISAman Ed Sloane, chairman of 
the Speaker’s Committee of the 
York, Pa., Technical Societies Coun- 
cil, presented Arthur F. Broadbridge, 
first secretary, Canadian Embassy, 
Washington, D.C., as speaker at 
a dinner meeting in celebration of 
National Engineers Week in Febru- 
ary. Mr. Broadbridge discussed the 
St. Lawrence Seaway Project. 


Fox River Valley 

D. B. Johnson reports that W. C. 
Howard of the Bailey Meter Com- 
pany spoke at the January meeting 
on “Recent Developments in Multi- 
ple Effect Evaporation Control.” 


Akron 

W I.. Collart reports that Karl] T. 
Ball of Instruments, Inc., gave a 
talk on the theory and use of the 
capacitance probe and gama-ray 
systems for measuring and control- 
ling liquid levels, at the section’s 
December meeting. 


Western Massachusetts 

Dr. H. C. Duus of the University 
of Massachusetts spoke on the 
Philosophy and History of Measure- 
ment at the January meeting. 


Indianapolis 

An estimated 200 guests attended 
the Twelfth Annual Peddler’s Night 
sponsored by the section last month. 
Chairman Bob Carmichael reported 
that 20 Peddler-Members had booths 
displaying their lines. 


Jacksonville 

“Atomic Power and Atomic Re- 
actors” commanded the attention of 
members at the January meeting. 
Speaker was James E. Stubbs, su- 
pervisor for the atomic reactor un- 
der construction at the University 
of Florida. His talk, covering the in- 
strumentation of reactors, was 
followed by a question and answer 
period. A report was given on the 
previous meeting, “Ladies’ Night.” 


Memphis 

At a recent meeting attended by 
Dr. J. F. Draffen, District VII V-P 
and J. T. Elder, District III V-P, 
ISA’s proposed name-change and 
the changes in grade of membership 
were among the Society business 
discussed. 


Pittsburgh 

At the January meeting, President 
Ben Fogleman presented a $100 
check to the Western Pennsylvania 
Heart Association in memory of the 
late Major M. F. Behar, a leader 
in the instrument industry and hon- 
orary member of ISA. 


Richmond-Hopewell 


At a recent meeting members 
heard Fletcher Spruill of Minneapo- 
lis-Honeywell speak on “Galvanom- 
eter Maintenance.” Don Edney of 
Johnson Service presented a con- 
densed course on “Airflow Charac- 
teristics and Design of Airflow Com- 
ponents;” Edward Talmadge of Al- 
lied Chemical discussed “Electronic 
Counters and Their Use as Indica- 
tors and Controllers for Flow, Speed 
and Frequency Measurement.” 


Tampa Bay 

J. T. Elder, District III Vice-Presi- 
dent, discussed District III plans for 
the coming year at the section’s Jan- 
uary meeting. 
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ISA President H. C. Frost 
spoke at the December meet- 
ing of Eastern New York Sec- 
tion. Among those attending 
were (seated, I. to r.) W. R. 
McKegg, national delegate; 
Mr. Frost; F. W. Van Luik, 
recording secretary; G. F. 
Skala, v-p; (standing, I. to r.) 
H. L. Healing, president; N. 
Gildersleeve, past president; 
R. A. Wolfe, president-elect; 
E. S. Acton, recording secre- 
tary elect; R. W. Carter, na- 
tional delegate-elect. 


Pulp & Paper Get 
Montreal’s Attention 


If ISAmen in the Montreal Sec- 
tion seem _ unusually concerned 
with the pulp and paper business, 
A. W. Rowe, process engineer for 
New Brunswick International Paper 
Company can clear up the mystery. 
His survey of instrumentation in 58 
Canadian pulp and paper mills 
showed that this activity represents 
$25 million of installed instruments. 


Specialty Mills First 


Mr. Rowe, keynote speaker at the 
January instrumentation sympo- 
sium, sponsored jointly by the Mon- 
treal Section of ISA and the Cana- 
dian Pulp and Paper Association, 
pointed out in his address to some 
150 instrumentmen that instrument 
density is greatest in specialty mills; 
he also recommended that in each 
paper mill, responsibility for instru- 
mentation be placed with a graduate 
engineer or equivalent. 


“‘Pigeonholing” 


At a panel discussion which fol- 
lowed, not only the _ scheduled 
speakers, but the audience as well, 
lamented the tendency in some 
plants to “pigeonhole” the instru- 
ment engineer. It was pointed out in 
the discussion that the instrument 
engineer’s wide knowledge of pro- 
cess dynamics and manpower eco- 
nomics make him a logical candidate 
for promotion or rotation; such a 
policy, it was added, would attract 
more professional men to the field. 
Panel members were J .T. Dykes 
of Howard Smith Paper Mills; T. R. 
Hall of the Quebec North Shore 
Paper Co., J. Van Damme of Cana- 
dian Celanese and P. J. Tyler of 
the Aluminum Co. of Canada. 


McCammon Speaks 


D. A. McCammon, industry mana- 
ger of the Pulp and Paper Division, 
Fischer & Porter (Canada) address- 
ed the evening session of the one- 
day meet. He spoke on problems 
and solutions concerning the design 
of electromagnetic flow-meters, and 
their applications in the paper in- 
dustry. 


K. Colin Kent, president of the 
Montreal Section, was chairman of 
the symposium. 
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“Automation for Small Manufacturers” 





Is Twin Cities Symposium Topic 


“The small manufacturer need not 
dismiss automation as beyond his 
means,” said R. B. Seidel, president 
of Automatic Timing and Controls, 
King-of-Prussia, Pa., at the North 
Central Automation Symposium 
sponsored in January by the Twin 
Cities Section of ISA. 

There is a huge market among 
small manufacturers for  closed- 
loop automation equipment, Mr. Sei- 
del told more than 200 instrument- 
men attending the two-day sympo- 
sium. He stated that there are 
240,000 small manufacturers in this 
country with less than 500 employ- 
ees who say that they can’t afford 
automation. But the small manu- 
facturer must approach the problem 
with a more open mind and make 
creative use of available compon- 
ents, the speaker claimed. 

In the absence of more standar- 
dized closed-loop controls of non- 
custom nature, the small manufact- 
urer must use more open-loop con- 
trols, Mr. Seidel said. Closed-loop 


automation adds substantially to the 
cost, but by using presently-avail- 
able open-loop control components, 
such as the industrial quality timer 
and impulse counter, any manufact- 
urer, large or small, can improve his 
productivity, he concluded. 

Speakers at the symposium in- 
cluded Raymond P. Genereaux of 
E. I. duPont de Nemours & Co., who 
spoke on “Significance and Simpli- 
city,” a discussion of analysis and 
solution of engineering problems. 
Dr. Rudolph Hermann of the Uni- 
versity of Minnesota spoke on “Sat- 
ellite Vehicles and Their Return.” 

The technical sessions, clinics and 
exhibits drew instrument users and 
manufacturers from Minnesota and 
adjoining states. General co-chair- 
men were R. E. Hopper and D. L. 
Olson. 

Among the committee members 
were R. K. Erskine, D. R. Bayers, 
F. G. Gise, D. R. Larson, R. W. Pink- 
ney, R. R. Reisinger, G. W. Sayer 
and Guy Speaker. 










An exhibit of the R. G. Read & Co. catch- 
es the eye of two registrants at the North 
Central Symposium in Minneapolis. J. J. 
Schwab (right) explains the instrument. 





Justly pleased with the success of the 
Symposium are (I. to r.) R. E. Hopper, 
general chairman; speakers Dr. George 
P. Woollard, U. of Wisconsin and Dr. 
Samuel Goldrich, U. of Minnesota; and 
H. C. Rose, Twin Cities President. 





SECTION BRIEFS 


H. D. Hobbs, editor of the Sarnia 
Section monthly bulletin outdid 
himself in December when his nor- 
mally amusing book reached new 
and mirthful heights with Section 
President Mike Hicks’ essay on 
“How to Run a Research Depart- 
ment.” Author Hicks’ judgement on 
the esoteric sons of science? “You 
can’t expect them to be interested in 
your beastly sordid business.” 


Columbus Section resumed its an- 
nual educational program last 
month. This year’s subject is elec- 
trical instruments. Next year, elec- 
tronic instruments get the treat- 
ment. 


Paul M. Turkheimer of Bogue 
Electric Mfg. Co. spoke on “Meas- 
uring Liquid Level by Ultrasonics” 
at the Paducah Section January 
meeting. 





W. C. Howard of the Bailey Me- 
ter Co. spoke at the January meeting 
of the Fox River Valley Section. His 
subject was “Recent Developments 
in Multiple Effect Evaporator Con- 
trols.” 
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The usually staid Qak Ridge Re- 
corder felt its oats in January. To 
the old saw on the engineer, who 
knows practically everything about 
nothing, and the salesman, who 
knows practically nothing about 
everything, they added the purchas- 
ing agent who “starts out knowing 
everything about everything but 
ends up knowing nothing about any- 
thing due to his association with en- 
gineers and salesmen.” 


Lehigh Valley Section members 
learned how instruments are used 
for controlling very low temperature 
processes when Bernarr M. Ander- 
son of Air Products, Inc., spoke on 
“Deep Freeze Instrument Systems” 
at the January meeting. 


Harold T. Noble, flight test in- 
strumentation systems senior group 
engineer with the Boeing Airplane 
Co., was principal speaker at the 
February meeting of the Wichita 
Section. He discussed an automatic 
system for handling test data. Mr. 
Noble is a charter member of the 
Wichita Section. 





R. A. McDade, sales engineer for 
the Crane Co., showed two films to 
Toledo Section members at the Feb- 
ruary meeting. They were “Choosing 
the Right Valve” and “Piping Point- 
ers.” 


The Transducer, monthly bulletin 
of the Philadelphia Section, keeps 
members up to date on technical 
courses of interest to instrument men 
which are given by colleges in the 
area. The section made two tours of 
General Electric’s Missile Facilities 
in February. 


Rochester Section correspondent F. 
R. Salisbury reports that Porter Hart 
of the Dow Chemical Co. will address 
an April 7 section meeting on “Con- 
tinuous Process Stream Analysis.” 


William West, president of West 
Instrument Co., Chicago, spoke at the 
February meeting of Niagara Fron- 
tier Section. An ISAman, Mr. West 
spoke on “Repair and Maintenance 
of Pyrometers.” 
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> ISA PERSONAL NOTES 











Eggelhoff Engineers, Inc., Hous- 
ton, Texas, has expanded its opera- 
tion by becoming exclusive repre- 
sentatives for Kunkle Valve and 
Gage, W. C. Dillon & Co., and Cus- 
tomline Control Panels, Inc. Tom H. 
Pierson, executive vice-president of 
Eggelhof, is director of ISA’s Chem- 
ical and Petroleum Division. 


Reorganization of the Mechanical 
Division, senior branch of Hagan 
Chemicals & Controls, Inc., Pitts- 
burgh, has resulted in three new 
appointments 
and a major 
name change. Ef- 
fective immedi- 
ately, the Me- 
chanical Division 
becomes the 
Controls Divi- 
sion with Pitts- 
burgh Section 
member John E. 
Duesing (photo) 
heading up the 
division as general manager. Thomas 
M. Nourse, manager of utility sales 
for the past year, is Duesing’s suc- 
cessor as sales manager and R. L. 
Nelson, formerly manager of sys- 
tems sales, has been named to the 
newly created position of manager— 
product engineering. 





Henry F. Dever, Philadelphia Sec- 


tion, has been elected president of - 


the Metal Manufacturers’ Associa- 
tion of Philadelphia. He is president 
of Brown Instruments, division of 
Minneaoplis-Honeywell Regulator 
Company, and a former president of 
SAMA. 


The new year 
brought a new 
job to W. J. Best- 
man, Pittsburgh 
Section member. 
He assumed 
management of 
the Continental 
Equipment Div. 
of Fisher Gov- 
ernor Co. of 
Coraopolis, Pa., 
succeeding A. M. 
Capper, founder 
and president of 
Continental, who 
retired. 





W. J. Bestman 
Fisher Governor 
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Changes at Fischer & Porter in- 
clude appointment of George Bazaco, 
New Jersey Section, to Petrochemi- 
cal Industry Manager, in which post 
he will coordinate all marketing 
activities to the petroleum and 
chemical industries. 


Washington Section member Al- 
bert W. Brandmaier, now living in 
Frankfort am Main, West Germany, 
has been named director of Euro- 
pean operations for Consolidated 
Electrodynamics. 


Ronald L. Bentley, North Texas 
Section, has been named manager 
of the Dallas district sales office of 
Consolidated Electrodynamics. 


New Senior Project Engineer — 
Transducers for Endevco Corp., Pas- 
adena, Cal., electronic instrumenta- 
tion firm, is Los Angeles member 
Donald E. Lovelace, who is also a 
champion marksman. 


The Bristol Company’s new sales 
engineer for the Albany-Syracuse 
area is Harry E. Beane, Jr., New 
Jersey Section member. 


Joining Statham Instruments as 
sales engineer for the northwest area 
is Jerome C. Meyer, a member of 
the Santa Clara Section. He will be 
located in the Palo Alto, Cal., office. 


Lester E. Butzman, Jr., past presi- 
dent of the New York Section and 
now a member of the Chicago Sec- 
tion, will direct the national sales 
program of Elgin Metalformers 
Corp., according to a recent an- 
nouncement by the firm. 


Northern California member Dib 
Carpenter has been named Western 
Regional Sales Manager for F & P 
with headquarters in San Francisco. 
ISA member Ronald V. Lints moves 
up from assistant ad manager to 
Advertising Manager for the firm. 


George A. Horlacher, a_ special- 
ist in water and sewage works 
equipment, has been appointed re- 
gional engineer — utilities in the 
Cleveland area by B-I-F Industries, 
Inc., Providence, R. I. Horlacher is a 
Cleveland Section member. 








Frank B. Gray, 
Jr., ISA Member- 
at - large, joins 
the Senior Re- 
search Staff of 
Kaman Aircraft 
Corp., Albuquer- 
que Nuclear Div. 
He will introduce 
Kaman’s new 
miniature neu- 
tron source tube 
into the research, 
reactor and oil- 
well logging 
fields. 


F. B. Gray, Jr. 
Kaman Aircraft 


Millard D. Shriver, Niagara-Fron- 
tier Section member and v-p of Pan- 
ellit, Inc., has formed a corporation 
under the name of Millard D. Shriver 
Co., Inc., a sales and engineering 
firm located in Alhambra, Cal., and 
specializing in instrumentation and 
control work. 


New sales manager for Branson 
Ultrasonic Corp., is H. F. Osterman 
of the Pittsburgh Section. 


Dr. C. E. Oelker, ISA member, has 
been appointed director of engineer- 
ing for the Cincinnati division of 
Bendix Aviation Corp. He was for- 
merly manager of missile systems 
for the Crosley division of Avco Mfg. 
Corp. 


Charles Palmer, Los Angeles Sec- 
tion, has joined Epsco-West as sen- 
ior applications engineer in the 
western U.S. 


Expansion at M-S-A 


Recent expansion of the Technical 
Products Division at Mine Safety 
Appliances Co., Pittsburgh, Pa.,, 
brought with it a flurry of appoint- 
ments of sales engineers. 

San Fernando Valley member 
George T. Henderson was appointed 
to the Los Angeles territory. 

Philadelphia territory will be un- 
der the wing of Philadelphia Sec- 
tion member H. Duke Edwards. 

The man to see in the Newark 
territory is Victor J. Elliott, a New 
Jersey section member. 

Staying right around home will 
be Pittsburgh Section member Eu- 
gene J. Condle, sales engineer for 
the Pittsburgh territory. 

Detroit territory will be under 
Robert W. Swanson, Detroit Section 
Member. 

William J. Young, Houston Sec- 
tion member, takes over the Hous- 
ton territory. 

Sales engineer for Baton Rouge 
territory will be Earl J. Finear of 
the Baton Rouge Section. 
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Able-One...a new apogee in scientific teamwork! 


Preparation and execution of an undertaking such as the United States’ IGY space probe demanded the participation 


and exceptional efforts of 52 scientific and industrial firms and the Armed Forces. The Advanced Research 


Projects Agency and the AFBMD assigned Space Technology Laboratories the responsibility for the project which was carried 


out under the overall direction of the National Aeronautics and Space Agency. One measure of this 


teamwork is the spectacular success of the Able-One flight into outer space. 


Ist stage: Vehicle, Douglas 
Aircraft Thor IRBM; propul- 
sion, Rocketdyne; airframe, 
control, electrical and in- 
strumentation, Douglas Air- 
craft; assembly, integration, 
and checkout, Douglas Air- 


craft. 
Inquiries 
concerning openings 
i on our staff will be 
a welcomed by 
March 1959 





2nd stage: Propulsion system 
and tanks, Aerojet-General; 
control, electrical, instru- 
mentation, accelerometer 
shutoff, and spin rocket 
systems, STL; assembly in- 
tegration, and checkout, STL. 


3rd stage: Rocket motor, U. 
S. Navy Bureau of Ordnance 
and Allegheny Ballistic 
Laboratory; structure and 
electrical, STL; assembly, 
integration, and checkout, 
STL; ground testing, USAF’s 
Arnold Engineering Develop- 
ment Center. 


Space Technology Laboratories, Inc. 


5730 Arbor Vitae Street, Los Angeles 45, California. 








Payload: Design and pro- 
duction of Pioneer, the pay- 
load of the Able-One vehicle, 
was conducted by STL in 
addition to its overall tech- 
nical direction and systems 
engineering responsibility 
of the Air Force Ballistic 
Missile Division project. 
This highly sophisticated 
package included a NOTS TV 
camera and transmitter and 
Thiokol rocket motor. 
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As long as pressure remains below the pre-determined 
point at which the dome-shaped disc will rupture, a 
leak tight seal is maintained. 

















ADVERTISEMENT 














When pressure attains the rated rupture point of the 
disc, instant release is provided through full orifice 
diameter by the outward bursting of the rupture disc. 


An Advanced Approach 
To Pressure Systems Design 


How To Reduce Weight Factor 
In Pressure Release Mechanisms 


Although BS&B Safety Heads, in one form or another, have 
been providing over-pressure protection for closed pressure 
systems in numerous industries for more than 25 years, it 
is only recently that they have come into their own as 
pressure release devices for various types of airborne 
equipment. 

Recent metallurgical and engineering developments, as well 
as improved manufacturing procedures, have made the 
BS&B Safety Head today’s lightest weight, most accurately 
calibrated pressure release device ever developed. A typical 
Safety Head consists of a metal rupture membrane secured 
in mounting flanges. There are no moving parts. 


Weakness A Virtue 


The rupture membrane, or disc, is a purposely designed 
“‘weak spot” in the pressure system. Over-pressure bursts it 
at a pre-determined set pressure rating. 
Full relief area is achieved instantly. When the disc rup- 
tures a full throated opening is provided. This outstanding 
feature is most advantageous in pressured systems where 
ignition or exothermic reaction during a process causes 
abnormal pressure rise in seconds or milliseconds. 

. This briefly, is the function of a BS&B Safety Head as 
related to over-pressure protection. 


Imagination The Only Limiting Factor 


The application and design of Safety Heads is continually 
being expanded. BS&B Safety Heads are serving the air- 
craft and missiles industries in ground, air and marine 
applications. 

As an example... visualize the rupture disc as a seal to 
retain pressure in a chamber, and actuated (burst) by 
pressure developed within seconds or milliseconds. The 
pressurized fluid is thus discharged into another chamber. 
Here ignition may take place with contact of another fuel 
component. Chemical reaction may instead serve to fur- 
ther energize the system. 

As a different application of the same basic device, the 
rupture disc of a Safety Head could serve as a signaling 
device ...or to retain pressure to a pre-determined point 
whereupon it would then be actuated by an explosive squib 
or primacord. 
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Peculiarly Suited To Airborne Mechanisms 


Weight is of prime concern in airborne equipment. The 
smallest Safety Head now in production weighs only a frac- 
tion of an ounce. It is about the size of a large pea. In spite 
of its minuscule specifications it still retains all of the 
design features and precise operating characteristics so 
essential to satisfactory performance. 


Big Or Little, High Pressure Or Low 


BS&B Safety Head sizes range from %” to 44” in exposed 
diameter of the rupture disc. Pressure rating for the disc 
can be anywhere from 5 psi. to 100,000 psi. Mounting 
flanges and rupture disc metals can be varied over a wide 
selection to accommodate exposure to acids or other cor- 
rosive conditions as well as to elevated and sub-zero 
temperatures. 


Hundreds Of Design Variations Possible 


If you need pressure release devices of small size and light 
weight for missiles and JATOS, or large sizes for ground 
fueling systems and engine test facilities, you should ex- 
amine the advantages of using BS&B Safety Heads. 
Chances are there is a Safety Head of the necessary char- 
acteristics available from present designs. If not, it can be 
custom built to your specifications. 

Here then are just a few of the reasons why BS&B Safety 
Heads can serve you better in many different applications... 


e A pressure relief device with controlled release accu- 
racy. 

e Leak tight. 

e Light weight. 

e No movable parts. 


For answers to your specific questions contact the Safety 
Head Division at the General Offices in Kansas City, or 
the BS&B Field Sales Office or Sales Agent located 
nearest you. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 
2-EH3, 7500 East 12th Street, Kansas City 26, Missouri 
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Automatic Dimensional Control with “OAR” 


A new dimension in automatic 
measurement and control during 
production is offered by a new de- 
vice called “OAR” — Optical Auto- 
matic Ranging — a system of elec- 
tronic focussing and distance deter- 
mination. 


Said by its inventors to be the 
first practical, simple method for 
continuous dimensional control and 
correction, “OAR” was recently un- 
veiled by Comapco, Inc., of Encino, 
Cal., which will develop and license 
applications of the versatile system 
to industrial and military uses. 


Co-inventors Mell Green, research 
director of Comapco, and Homer A. 
Engle explain that “OAR” uses a 
rapidly-oscillating photo-electric cell 
to measure and interpret varying 


intensities of light in the focal area 
of a suitable system of lenses or 
mirrors. When the mid-point of os- 
cillation corresponds with the focal 
plane, the cell reports current fluc- 
tuations of a dinstinctive frequency 
and phase relationship. When the 
mid-point and focal plain move 
apart, the current fluctuations alter 
in a manner suited to yield servo 
commands for corrective motions to 
restore confidence. In _ industrial 
productions, these may be the ad- 
justments of machinery to effect 
changes in product size. 


The inventors declare the system 
is well suited for automatic instru- 
ments such as strain gages, pressure- 
sensing devices, automatic analysis 
and control of color processes and 
many more. 









New hypervelocity instrumentation for 
missile and space vehicle research has 
been developed by the Avco Research and 


Advanced Development Division, Wil- 
mington, Mass., to measure shock waves, 
flow patterns and other events occuring 
at high Mach numbers in shock tubes 
and on ballistic ranges. A typical in- 
stallation is this shadowgraph system. 
Shown from left to right are the light 
source and collimating lens, the cata- 
dioptric light screen that detects the 
presence of a projectile breaking the 
beam, an objective lens being adjusted 
by an AVCO scientist, and the Kerr cell 
and camera. The work is being carried 
out in connection with the Titan and 
Minuteman ICBM nose cones which 
AVCO is developing. 





From Drizzle to Deluge to Sun 


Environmental test chambers that 
can create every characteristic of 
real rain, from random-sized drop- 
lets, such as are found in nature, to 
controlled rain water temperature, 
air temperature and wind velocity 
were recently installed at the U.S. 
Army’s Frankford Arsenal in Phila- 
delphia. 


Engineers can produce just about 
any type of rainfall they want, from 
a drizzle to a deluge, with the new 
units made especially for the Army 
by Tenney Engineering of Union, 


Something more than over-sized 
shower baths, the units, according to 
David Askin, head of Frankford’s 
Environmental Branch, “can even 
accurately simulate the force with 
which rain hits the ground. 


“When the rain stops, the sun can 
come out,’ Mr. Askin explained. “A 
typical clear-bright day with the 
sun’s rising and setting can be sim- 
ulated with interspersed thunder 


showers in between. Likewise, the 


hot, dry, blinding sun of the desert 
can be easily created in the new 
test chamber. 

“Heretofore,” Mr. Askin said, “a 
rainfall chamber didn’t do much 
more than scatter water around, like 
turning on a garden sprinkler. These 
units, along with the other new Ten- 
ney chambers recently installed in 
our laboratory, will be used to wea- 
ther test Army Ordnance and a wide 
variety of military products such as 
missile, airplane and automotive 
parts, mechanical and electrical com- 
ponents, and other specialized mili- 
tary equipment.” 

The rain and sunshine chamber is 
only one of a group of new test 
chambers at Frankford. There are 
also a humidity and ozone test room; 
and a combined ultra-low tempera- 
ture room, separately-conditioned 
temperature and humidity ante- 
room, all made by Tenney. These 
provide Frankford with the latest 
and most advanced facilities for 
simulating climatic conditions avail- 
able anywhere in the world. 
























At the instrument pan- 
el of the rain and sun- 
shine chambers at 
Frankford Arsenal are 
Monroe Seligman 
(left) president of Ten- 
ney Engineering, and 
David Askin (right) 
chief of the Arsenal's 
Environmental Branch. 








Inventions Wanted 


The Armed Forces are asking for 
civilian inventors to give ideas on 
an internal data collection system 
for rockets, satellites and test sleds, 
as well as automatic sizing and 
counting apparatus, remote angle of 
attack indicator, turn indicator, auto- 


matic mapping, digital telemetry 
transducers and other instrument 
problems. 


These are just a few of the un- 
solved technological puzzles listed 
in “Inventions Wanted,” which may 
be obtained free by writing to the 
National Inventors Council, U.S. De- 
partment of Commerce, Washington 
25, D.C. 


Process 
Instrumentation 
Symposium 


The Fourteenth Annual Sympos- 
ium on Instrumentation for the 
Process Industries, held Jan. 21-23 
at Texas A & M, proved an out- 
standing success. 

Technical papers were presented 
and received with considerable en- 
thusiasm and over 40 of the leading 
instrument manufacturers exhibited 
their latest developments in instru- 
mentation equipment. More than 415 
men from Mexico and the USS. 
attended. Actual bound proceedings 
of the Symposium will not be pub- 
lished for some time. 
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CENT-BLR FO PUMP 
HYOR COUPLING 
LO OIL PRESSURE 


Panalarm Annunciator pinpoints 
process “off-normals"’ 


In the process industries and among users of automatic machinery, 
trouble is minimized when it’s caught early. That’s the purpose of the 
Panalarm Annunciator System—a continuous monitor of your process. 


One typical adaptation of the modular Panalarm system is engineered 
to differentiate between the first “off-normal” and subsequent “off-normals” 
caused by the first. This feature allows instantaneous recognition of the prime 
source of trouble in a “chain reaction.” 


Another adaptation is designed specifically for motor start-up and shut- 
down. It has also been successfully adapted for supervisory control, pump 
control and programming. 


Your Panalarm sales engineer will be happy to make a survey of your 
requirements to determine whether a Panalarm system can aid productivity 
and safety in your process. 







Division of 
® PANELLIT, INC. 
7417 N. Hamlin Avenue, Skokie, Illinois 





for industry 


: Panalog 
Graphic Panels, Information Panellit Service 
Control Centers Systems Corporation 
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it Bears 
_ the Weight of Atlas 
_ on Its “Shoulders” 


As a military weapon and as a 
scientific/military ticket to space, 
the Atlas ICBM leads the field as a 
practical, working device. 


Helping Atlas to rise to the occas- 
ion are hundreds of instruments, 
each with a special job to do In 
the ritual of countdown, when speed 
and accuracy mean so much, a six 








This six-component thrust-measuring sys- 
tem is used to measure weight and thrust 
on the Atlas missile. Four load cells are 
mounted beneath the missile to measure 
weight and thrust and two are mounted 
along its length to measure sideloading. 


component thrust measuring system, 
manufactured by Gilmore Industries 
of Cleveland, O., measures, indi- 
cates and records the weight and 
thrust on the Atlas missile. 


Indicates and Records 


According to the manufacturer, 
the system indicates and records 
values of missile weight, propellant 


weight, thrust, gimballing, motor 
forces and thrust mis-alignment 
forces. Forces are translated into 


values represented by terms 
(a) weight and thrust, (b) pitch mo- 
ment, (c) yaw moment, (d) roll mo- 
ment, (e) XX axis sideload, (f) YY 
axis sideload. The system compen- 
sates for the effect of sideload with 
respect to wind and with respect to 
interaction with moments. 

“Bearing the weight” of Atlas are 
the four load cells shown above. 
These are mounted beneath the 





missile to measure weight and 
thrust. The other two cells are 
mounted along the length of the 
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missile to measure sideloading. On 
a firing, the unit keeps reporting 
the complete thrust build-up and 
if the engines are not operating pro- 
perly, the launching can be stoped. 


Seven Systems Installed 


Computing equipment isolates all 
fixed components. A portable cali- 
bration unit, calibrated by the Na- 
tional Bureau of Standards, is in- 
cluded in the installation. 

Four of these systems are install- 
ed at Cape Canaveral, Florida, and 
three more systems are installed at 
Edwards Air Force Base, California. 

An auxiliary weight measurement 
system, also a product of Gilmore 
Industries, is used on the Atlas 


when weight alone is to be meas- 
ured. This system operates from the 
six-component system’s four load 
cells, located under the missile. Mis- 
sile weight is recorded in digital 
form for direct, rapid readout on a 
Clary printer. 





There’s a new twist to the control sys- 
tems at Kaiser Aluminum and Chemical 
Corporation’s mammoth Ravenswood, W. 
Va., plant. Among the novel installations 
is a 100-inch, five-stand, hot-strip mill 
equipped with individual adjustable-volt- 
age controls on each of the five roll 
drives, five screwdown drives, two wind- 
ing reels and delivery pinch roll and side 
trimmer. Mill stand and reel controls are 
tied together by a coordinated regulating 
system like that used with tandem cold 
mills. There are many advantages to this 
system, such as the coordinated current 
limit stop and reverse jog feature which 
minimizes the amount of aluminum 
scrapped in a cobble. Reels are arranged 
for extensive automation of the thread- 
ing, topping and unloading processes, and 
all stand screws can be operated from a 
common switch with descending speeds 
from the entry to delivery end of the 
mill. General Electric control equipment 
is used, and the system was developed by 
Kaiser and GE engineers. 
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Acco 
Helicoid 
Gage 


U.S.A. 


Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 


assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 







The roller is stainiess 
stee! with a highly pol- 
ished helicoid surface. 


The roller pivot is ball 
shaped. and rides on a 
graphited Bakelite disc. 


The hairline pointer ad- 
justment screw is stain- 


less steel. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 







Standard bushings are 
graphited Bakelite. 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


sations or severe mechanical vibrations. 


The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 


tivity, sustained accuracy and trouble-free operation. 


The Chemical 

Gage 
The Helicoid Chemi- 
cal Gage has a guar- 
anteed accuracy of 
plus or minus 1%. It 
is applicable for work- 
ing pressures from 30” 
vacuum to 5000 p.s.i. 
and temperatures to 
400° F. It is particularly suitable 
for chemicals and other viscous 
fluids which might clog or corrode a 
Bourdon tube. Pressure and/or 
vacuum is transmitted directly to 
the indicating gage element through 
deflection of a Teflon or Kel F seal- 
ing diaphragm. 














For complete information on 
the Helicoid line of gages write 
for Catalog G-52 





Tubes built for 
millions of 
pressure 
pulsations 

To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 





Helicoid gives you all these features at prices that 


are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 





929-C Connecticut Avenue « Bridgeport 2, Connecticut 
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The float extension, see above, con- 
tains a magnet. When the magnet 
moves in the extension tube, the 
follower (outside the extension tube) 
follows. The follower position, in 
relation to the meter scale, indicates 
rate of flow. 


Schule and Koerling COMPANY 


HAZARDOUS FLUIDS 


HIGH PRESSURE FLUIDS 





SK Metal-Tube (Armored) Rotameters 
were specially designed for measuring 
the rate of flow of hazardous fluids, 
fluids under high pressures, and steam 
in chemical, petroleum, and other 
industrial plants. 

These SK Rotameters combine accu- 
racy with sound design and sturdy 
construction to provide an easy-to- 
apply, easy-to-use instrument of 
considerable versatility. For, the 
Metal-Tube Rotameter can be used 
for direct reading or it can be arranged 
for remote indicating, recording, or 
controlling of fluid rate-of-flow. 

This instrument is made for tough 
service—has a tapered metal tube with 
flanged connections as shown, metal 
extension tube, float with magnetic 
extension, magnetic follower, meter 
scale, and a sturdy “Safeguard Type”’ 
indicator case. 

Get complete details. Write to SK 
for new Bulletin 19A. 


INSTRUMENT DIVISION 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 





CIRCLE NO. 75 ON PACE 69 


80 








“Discerning” Opcon 
Wins AAAS Award 


A machine which duplicates the 
human process of intelligent experi- 
mentation through memory and 
judgment has won for Westinghouse 
the 1958 Industrial Science Achieve- 
ment Award. The award is made 
annually by the American Associa- 
tion for the Advancement of Science 
to a company which brings into sig- 
nificant practical application a basic 
scientific discovery. 

Called Opcon, for “optimizing con- 
trol”, the machine is based upon a 
new concept in control systems. Dr. 
J. A. Hutcheson, Westinghouse vice- 
president - engineering, explained in 
accepting the AAAS award that the 
behavior of Opcon “is in sharp con- 
trast to that of conventional control, 
which resembles a robot that re- 
sponds only in a certain fixed way 
to specific situations planned for it. 
The intellectual behavior of Opcon 
was conceived to incorporate the de- 
sirable features of a human opera- 
tor’s behavior. It does not merely 
simulate or imitate.” 

When some uncontrolled input va- 
riable upsets a process and lowers its 
yield, the machine begins to experi- 
ment automatically—within the lim- 
its known to be profitable—with the 
control settings which will best bring 
the yield back to maximum. Opcon 
works like a human operator, using 
its memory and “judgment” to take 
the necessary related, sequential 
steps to “tune” the process, reaching 
a logical conclusion through experi- 
mentation. 

In his acceptance speech, Dr. Hut- 
cheson said that the idea of replac- 
ing the human function in control 
was first undertaken as a theoretical 
study at Westinghouse Research 
Labs. About two years ago, Dr. Rob- 
ert Hooke, research mathematician, 
developed the required mathematical 
logic, which first was translated 
into functional apparatus under the 
guidance of ISAman R. E. Wendt of 
the Westinghouse Headquart- 
ers Manufacturing Lab. Then, under 
the direction of W. G. Evans, im- 
proved full-scale systems were de- 
veloped by the Company’s New 
Products Engineering Department. 
An Opcon is now performing a test 
on the entire output of capacitors in 
a Westinghouse plant in Blooming- 
ton, Ind. A more advanced version 
has been installed in a dehydrogena- 
tion miniplant of the Dow Chemical 
Co. in Midland, Mich. Another is 
being built to run a complete distil- 
lation column at Sun Oil’s Marcus 
Hook, Pa., refinery. 

Dr. Hutcheson declared, “On the 
basis of these pioneering applica- 
tions, it seems clear that the tech- 
niques employed in this new control 
have important implications for the 
complete automation of many indi- 
vidual processes which heretofore 
have been unsusceptible to automa- 
tion.” 
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a Available In Many Sequences Side By Side Or Stacked 
7 Advancing from project engineer | DE-LINE modular design retains orig- 
2 to chief engineer at Statham is | tad ' a ~sCinal custom 
i George J. Brown. i? ; tA. At... : 
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F Dr. O. G. Haywood (photo) has | BACK-LIGHTED BULL'S-EYE 
‘ been named Corporate Group Vice- | NAME PLATE 
3 President for Military Products | 


50% panel area 
AND and still have full 
size legend 
plates. 
DE-LINE plug-ins | 
are self-policing. \ 


and Industrial Instruments for F. C. 
Huyck & Sons, manufacturer of in- 
dustrial and military products. 


You save up to | 


Twin-point can 
replace single point 
in field with no 
change in cabinet 
wiring. 


a 
AUXILIARY CONTACTS N.0.—N.C. > OH tO-+-O 


standard with most plug-ins. 
SAME PLUG-IN operates from N.O. or N.C. trouble contacts. 


<a 








« SEQUENCE OPTION after installation by means 


of independent slide switch at each point. 


THE SSEENYY INSTRUMENT CORP. 


Dr. 0. G. Haywood Charles H. Single : j 
F. C. Huyck & Sons Beckman yp cheatheg — Park Road 
GRaceland 7-7850 





Moving up from chief project en- 
gineer to computer engineering man- 
ager at Beckman’s Berkeley Divi- 
sion is Charles H. Single (photo). 

(Please turn to page 82) | CIRCLE NO. 76 ON PAGE 69 
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NOTE that with Supergauges, adjustments for 
“zero shift” can be readily made from the front, 
with gauge in operating position and without re- 
moving pointer from the shaft. Location of posi- 
tive, self-locking worm adjustment screw on side 
of pointer prevents axial distortion of pointer or 
bending of shaft during adjustment. 


SAVINGS IN MAINTENANCE 
TIME ALONE PAY FOR EVERY 
SUPERGAUGE IN YOUR PLANT 


For example, with USG’s exclusive Arc- 
Loc movement and Mono-Unit construc- 
tion, complete recalibrations can be 
made up to 15 minutes faster than with 


any other process gauge. Here’s why: 





Be 


NOTE that with USG Mono-Unit design, all 
Supergauge internals are integrated into a single 
assembly which can be removed in one quick 
operation. Complete legends on laminated plastic 
dials give gauge model number and materials 
used in construction of components for instant 
identification. More maintenance minutes saved ! 








NOTE that with USG’s patented Arc-Loc move- 
ment, corrections for ‘‘scale shape’’ (linearity) 
errors and “‘range”’ adjustments are both made 
from the rear. No time is wasted in having to 


remove the pointer and dial. Each adjustment is 
a simple screwdriver operation; no special tools 
are required. In addition, USG’s unique locking 
method eliminates creep during locking, further 


speeding recalibration time. 





AND NOTE ESPECIALLY... 


Supergauges meet ASA specifications 
for Grade AA Test Gauges, includ- 
ing accuracy within 14 of 1% of 
scale range. They are available in a 
full line, embracing a wide selection 
of case styles (including aluminum), 
case sizes, pressure ranges and mate- 
rials of construction. 

A companion line of SOLFRUNT 

(solid front construction) gauges is 
also available with the same fine 
USG features. 
For complete information 
on SUPERGAUGE and 
SOLFRUNT process 
gauges, contact your local 
USG Distributor, or write 
for Catalog 1819. 


In The 
‘Yellow Pages’ 





UNITED STATES GAUGE 


DiVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PA. 
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(Continued from page 81) 


Advancing in Hagan Chemicals 
and Controls are Edward A. York- 
gitis (photo) appointed a group 
leader in the Chemical Research and 
Development Department, and Char- 
les E. Kaufman (photo), named pur- 
chasing agent for the firm and its 
Calgon and Hall Labs Divisions. 





Edward A. Yorkgitis 
agan 


Charles E. Kaufman 
Hagan 


Joseph F. Degen has been appoint- 
ed Vice-President — Manufacturing 
of Daystrom-Weston Divisioas, 
Daystrom, Inc., according to an an- 
nouncement by Thomas Allinson, 
Divisions’ President. 


Carl A. Anderson, former v-p in 
charge of Minneapolis-Honeywell’s 
Aeronautical Division in Canada, has 
been named general manager of the 
firm’s recently acquired Marion 
Electrical Instrument Co., Manches- 
ter, N. H. 


NEW MEMBERS 


ASHTABULA: Charles Floyd a ee 
BATON ROUGE: Van Dyke M. Davidson, 
sme F. neues, M. L. Woodruff 
GHAM: illiaam W. Da Le 
Milo Barrett Shiff wane 
BOSTON: John Robert Boyle, William G. 
conn: ore ree Yoshitani 
RAL M. C. Dunbl 
Alfred H. Thoman aoe, 
as NEW YORK: Edwin Orrok 
Brown, Andrew R. Smith 
CHARLESTON: — Simpson Abbott, III, 
CHATTANOOGA? 
Jemes L. Pettyjoh 
CHICAGO: Bernhard Willach mata 
CINCINNATI: Clifford O. Fischer, Fred 
Albert Winchester 
CLEVELAND: William C. Bachelor, Louis 
J. Csider, Hubert Giatie. Julius L. 
ig Richard H. Shackson, William 
Waldeck, Jr., Raymond G. West 
COLUMBUS. Hugh Luther Stewart 
CUMBERLAND: T. Bruce Brunelli, Sher- 
man W. Prince, Jr., George William 
Rinard 
DAYTON: Jeremy Freeman Crocker 
DENVER: John G. Anderson, Joe C. Cov- 
ington, La Verne O. Englert, George 
Ferketich, John Lee King, Daniel J. 
Marshall, Thomas B. O’Connell, How- 
ard S. Ohl, Vernon Lester Parrish, 
Harry Pytlar, Jr., August J. Spano, J. 
Paul Stone, Charles G. Stucker 
DETROIT: Kenichi Inoue, Hugh G. Nutter 
EASTERN NEW YORK: Edward Charles 
Griesmer, Edward J. Monfred 
FOX RIVER VALLEY: Lloyd L. Klinger 
HOUSTON: Edward J. Freeh, James E. 
Johnsten, Frederick Stover Krug, Ed- 
gar N. Pellman, Edward ©. Vetter 
IDAHO FALLS: Louis F. Hunt 
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INDIANAPOLIS: Theodore R. Black, Jr. 

—_ Beardsley gs oe Schuyler S. 
wrer, Donald O. Spic 

JACKSONVILLE: William a Donaldson, 
Herman J. Goble, Jack Lee Goble, 
Harry D. Walker, Jr. 

KANSAS CITY: Robert E. Anderson 

LEHIGH VALLEY: Thomas P. Bruno 

LOS ANGELES: Walter Bruce Cooper, 
David J. Fraade, George W. Inskeep, 
Jr., Theodore Kanell, John Harry 
Laub, John R. McGaughey. Lorne M. 
Robinson, Ralph E. Stannard, Paul 
Wanting, Charles J. White, Clare Wil- 


liams 

MILWAUKEE: Raymond Martin Frey. 
Thomas James Higgins, Howard Re- 
schenberg 

MOJAVE DESERT: Frank Klimowski, Jr., 
James Elgin Mason, Wilbur Leigh 
Twelker 

MONTREAL: Jorge T. Diez-Luckie, Arthur 


vans 
NEW JERSEY: Harold R. Althen, William 
H. Baker, Thomas A. Brendle, Gilbert 
M. Dunne, Jr., John M. Fausel, Hugo 
* Fizzarotti, Robert Edward Hall, 
an G. Lare. Anthony J. Turano 
NEW. ORLEANS: Thomas Burke Roche, 
Charles V. Schindler 
NEW YORK: James P. Brush, Jerry Char- 
les Cavagnol, Robert H. Cushman, 
Charles Ernest Dyer, Louis A. Mulieri, 
Wilbur D. Pettit, Barnet Phillips, ITI. 
Seymour Rabinowitz, Morton 
Schwartz, Robert J. Staropoli, Thomas 
G. Wethington 
NIAGARA FRONTIER: Richard Milton 
Headlee. William V. Randall, Charles 
R. Schuh, William L. Smith 
NORTHERN CALIFORNIA: Victor F. 
Burt, Louis Manuel Caserza, Lester 
Eugene Florant, James W. Jones, Don- 
ald Leon Murray, Fred L. Oman, Har- 
ry Curtiss Puddv. Sumio Yoshii 
NORTHERN INDIANA: Richard K. Lee 
NORTH TEXAS: John B. Browder, Jr.. 
Hanns Jehn Maier 
OGLETHORPE: Robert Berry, Richard A. 
Coffield. C. I. Lucas 
MAHA: ll D. Shepard, Vaughn M. 
Stephen 
PADU' UCAH: L Lawrence M. MacCary, Joseph 
M. Veazev 
PHILADELPHIA: Howard W. Ashton, 
Richard Louis Bentz, Frank Denham, 
Royal A. Dresher, Melvin_ Fusfeld, 
William T. Hyndman, Jr., Robert R. 
Iatesta, Frank Robert Johnson, A. Ar- 
nold Kushner, Conrad Edward Le- 
blanc, Frederick G. Merckel, Jr., Isa- 
dore eamgg James A. Parente, Llovd 
Ray Rowe, Edwin Sauer, Leo Frank 
Valenti, J. Warten Vrooman, Leroy 
G. Wolfer 
PITTSBURGH: Robert E. Barth, Harry S. 
Campbell. Gene C. Flumerfelt, Fred- 
erick S. Glessner, Robert J. Kendi, Lu- 
cian A. Spriggs. Jr.. Clare P. Stanford, 
Donald E. Stark, George Stiftinger 
: George L. Gray, Donald A. 
McKenzie. Herbert W. Muller, Herbert 
A. Perkins, Carroll L. Pleasance, Paul 
William Swartz, — F. Taylor, Win- 
field Gossler Youn 
ee NECHES: a F. Brill, Rob- 


t Mack 
ST. TOUIs: David S. Delbridge, David P. 
Gast, Harold Warren Martin, Jack 
Jerome Tharp. John Robert Zeuschel 
SAN DIEGO: Eugene Joseph Franc, James 
M. Hearn. Richard C. Wynne ; 
SANTA CLARA: Berkley L. Fuller, Louis 
Giacomo Gado, Thomas R. Hamilton, 
Richard W. Towle ’ 
a RIVER: Louis Hampton 
= . Phillip E. Gee, Ira B. New, 


SOUTH TEXAS: Winfield H. McCulloch 
TAMPA BAY: Joel Hewitt Bennett 
TOLEDO: C. E. Edinger, Howard M. Youn- 


ker 

TULSA: William Robert Holland, Walter 
C. Lahman 

ees 1g Gerald Jansen, Richard E. 

Putman. Clarence Edward Ross 

WASHINGTON: Lowell William Bennett, 
Alfred B. Castle 

WESTERN MASSACHUSETTS: William 
Francis Bogdan, Frederic Eugene 
Gore, Harold E. Gorwin, Anthony J. 
Kochanek, W. W. Lukens, Albert 
George Plourde 

WILMINGTON: Robert M. Allen, Robert 
D. Keiser, Charles W. Moenring 

MEMBER-AT-LARGE: Roy S. Arrandale, 
Theodore Paul Barnard, Arnold R. 
Beckhardt, Eugene Lewis Cilley, Lloyd 
Cooper Flatt, Robert S. Hallstein. Cur- 
tis A. Hartman, Walton Edwin Jones, 
Hermann Lorenz Rittler, Lloyd G. 
Sprague, Joseph C. Sullivan, Richard 
D. Tiernan, Ralph E. Wainwright, 
Jack T. Watzke. Secten Ellis Whelp- 
ley, Ayrton Israel Zangwill 

FOREIGN MEMBERS: Micha J. Schocken, 
Kenneth W. West 
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Thermocouple Assemblies 
For Every Industrial Use 





Thermo Electric’s base metal thermo- 
couple assemblies give consistently re- 
liable temperature readings for ranges 
between —300°F. and +2200°F. We 
specialize in solving problems caused 
by chemical attack, pressure and in- 
stallation difficulties . . . and offer the 
most complete variety of standard 
thermocouple assemblies in the in- 
dustry. See our new 16 page catalog 
for the many types available. 


Thermocouples 

Single and multiple junction thermo- 
couples are made of all standard 
thermocouple materials and gage sizes. 
Ceramic insulated, metal sheathed 
“Ceramo-Couples” are used most ef- 
fectively for extended life at high 
temperatures or for sub-zero condi- 
tions where condensation is a prob- 
lem. These temperature sensing 
elements have excellent resistance to 
moisture, petroleum products, chemi- 
cal action and abrasion, and are often 
used without additional protection 
tubes. The wires used in all these 
thermocouples are drawn, annealed, 
insulated and calibrated in our own 
wire mill under Thermo Electric’s 
high standards for mechanical and 
thermoelectric qualities. 


Thermowells 
5700 standard 
bar stock 


The selection of over 
Thermowells includes 
built-up construction, test wells and 
extra sensitive wells; and a variety of 
mounting fittings and flanges. Many 
construction materials available—all 
wells are pressure tested. 


Connection Heads 
Choose from six different types, in- 
cluding heavy duty cast iron heads, 
lightweight aluminum heads, and 
quick-opening heads. All weather 
preof—many sizes. 

Write for New Catalog E-D 
Our Thermocouple Catalog has com- 
plete information, simplified ordering 
instructions for all assemblies and 
components, and a Thermowell Mate- 
rial Guide for hundreds of industrial 
applications. 


f, 20 
Thermo 
Electric CO., INC. 


SADDLE BROOK, NEW meet 














In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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Further information on New Products may be 
obtained’ without obligation. Circle the Code 


Number on the Readers’ Service Postcard. 


* mew products 





EXTERNAL 
ads 





VISIBLE 
OAL 


Pressure Difference Switch 

Switch, especially suited for 
filter applications, senses differ- 
ence from 5 to 140 psi_be- 
tween two pressures. When 


Moisture Balance 

Reduce testing time, get ac- 
curate, reliable determinations 
of moisture content with im- 
proved moisture balance. Wide 








€T . * 
Rotates filter becomes clogged, switch ioek : é 
SNA ° : ee variety of testable materials in- 
SwiTCH actuates a warning circuit. Ap- 4 
: ‘ ; cludes soybean products, chem- 
plicable to oil systems ranging : ‘ : 
i ee icals, corn products, leather, fi- 
from 50 to 6,000 psi, high proof 
: ‘ ; ber, paper-pulp, food products, 
pressure rating of 9,000 psi. Ex- . . ; 
# s clays, resins, paint pigments, 
oe soune ee esuRE ternal adjustment screw and a I 
PORT RT ie . ‘ ‘ ‘ fertilizer, plastics, plant seeds, 
visible dial simplify field set- ‘ 
SEALED — j a cotton, and many others. Cen- 
PISTON ting. Barksdale Valves, Los An- ap ae ic on 
SENSING wisi tral Scientific Co., Chicago, Il. 
ELEMENT geles, Calif. 
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Air Line Regulators 

Built-in pressure relief valve 
allows increases in downstream 
pressure to bleed harmlessly in- 
to the atmosphere when such 
pressure exceeds regulator set- 
ting. Regulator knob adjusts 
pressure by turning on one 
plane of rotation; no thread 
action to extend height of unit. 
Reduces primary line operating 
pressures up to 250 psi; main- 
tains downstream pressures in 
ranges of 0 to 250 psi. Bellows 
Co., Akron, O. 
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Precise Measurement 

Fill your need for precision 
measurement instruments with 
this precision dial comparator 
with direct reading in 0.00005”; 
range of 0.004”; fully jeweled 
and shock resistant; dual gaging 
contact pressure and fine adjust- 
ment on both stand and gage. 
Reliable and sturdy instrument. 
Gage characteristics: negligible 
incremental and accumulated 
error; repeat erie: within AGD 
specs. Hamilton Watch, Lan- 
caster, Pa. 
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~ ‘4x Analog/Digital Converter 
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Rotameters 
Labs and _ pilot 
benefit from use of these sim- 
ple, inexpensive instruments for 
measuring fluid rate of flow. 
Installed directly in piping they 
instan- 


plants will 


measure and_ indicate 
taneously; have accuracy within 
2% of max. flow rate in more 
than 50 ranges from a few cu- 
bic centimeters to 90 gals per 
min. Can serve in permanent 
installations, Schutte & Koer- 
ting, Cornwells Heights, Pa. 
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Gas Flowmeter 

Highly reliable, rugged, com- 
pact gas flowmeter measures 
even contaminated gases with 
an unusually low pressure drop, 
accuracy of +0.5% or better of 
reading, excellent repeatability 
over a 10:1 and better linear 
range. Operates down to a tem- 
perature of —425°F. Measures 
gas flow for nuclear, industrial 
and rocket/missile propulsion 
applications. Pottermeter Co., 


Union, N. J. 
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Achieve a new dimension in 
digital data acquisition and re- 
duction with this multi-chan- 
nel analog-to-digital converter. 
Solid-state devices used ex- 
clusively; complete compatibili- 
ty with any existing computer 
code. Weighs only 7 Ibs. Scan 
rates up to 50 or more inputs 
and ranging from 100 to 300 
cycles per second with response 
rates as high as one megacycle 
possible. Gulton Industries, 
Metuchen, N. J. 
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Strain vs. Load 

Strain-gage recording and 
plotting system plots strain vs. 
load for 24 to 96 strain-gage 
channels on an exclusive con- 
tinuous paper loop; digital 
readout available so that strains 
can be tabulated on IBM cards, 
etc. Paper loop system elimi- 
nates folding of chart paper; 
can be supplied with any length 
of paper to match number of 
channels being scanned. B & F 
Instruments, Philadelphia, Pa. 
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MEASURING UNIT 


A. A thermocouple signal to a d'Arsonval galvanom- 
eter, the only moving part, moves the indicating 
pointer up scale. 


7” 


B. Aluminum vane adjusts the amount of light re- 
ceived by the photocell from the operating lamp. 


C. If operating lamp or photocell fails, output volt- 
age assumes a value equal to high temperature. 


Pyr-O-Volt has built-in voltage regulator to main- 
tain voltage within + 1% of level required for 
maximum operating stability. Spare operating 
lamp supplied. Thermocouple burnout protection 
optional. Available in horizontal and vertical case. 





CONTROL UNIT 


D. A one-stage magnetic amplifier amplifies small 
current from the photocell in the measuring unit. 
This is the only active electronic element in the 
controller. 


E. Pilot light goes out on line power failure. 





F 


For your electric heating applications . . . 


Use this accurate, dependable 
Pyr-O-Volt* controller 


@ No tubes to wear out @ Voltage regulation 
@ Fail-safe design e Contactless, stepless control 





Ee lL 





Here’s an accurate instrument for reliable stepless control of saturable 
reactors, r.f. generators and other power amplifiers. It has a proportional 
band adjustable from 2/3% to 5%, and a manual reset adjustment which 
shifts the control point over 100% of the proportional band. 


The Pyr-O-Volt controller can control saturable core reactors up to 100 
kva, if used with a Brown magnetic amplifier. You can also use this 
proportional output millivoltmeter-controller with the General Electric 
Reactrol**, and with the Westinghouse Furnatron.*** Complete packaged 
systems available. 

















Contact your nearby Honeywell field engineer for complete details. He’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila. 44, Pa. 


*Tradename, Minneapolis-Honeywell : ° 
Regulator Co. 
**Tradename, General Electric Co. inst } WU 


***Tradename, Westinghouse Electric Corp. 
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Yo HEADACHES DUE TO 
PRESSURE GAUGE 


JITTERS 


CAMPBELL 


A Campbell Micro-Bean 
cures a headache ten times 
as fast as aspirin provided 
the headache is caused 

by a pressure gauge with 

a bad case of the jitters. 
Rapidly becoming the stand- 
ard pulsation dampener 

in many industries all over 
the world. 





Write for Literature - 


J. A. CAMPBELL COMPANY 


645 East Wardlow Road 
Long Beach 7, California 
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LOW COST PUMP 
for Laboratory Use 


e Pumps Liquids, 
Gases, Slurries 


e No stuffing boxes 
e No shaft seals 

e No check valves 

e Non contaminating 





The New "Kinetic Clamp" Pump 


Operates by the action of radial arms successively pressing ona 
loop of flexible tubing. The mechanism clamps one arm against 
the tubing while the next arm descends to clamping position. 
Previous clamping arm then raises to permit tubing to assume 
its normal shape and again fill with liquid being moved. 


Standard types of laboratory tubing in a wide range of 
materials provide a pumping member for almost any liquid, 
slurry or gas. Tubing can be changed quickly eliminating 
necessity of cleaning pump. There is no danger of corrosion 
or contamination. 


Pumps can be furnished with motor or for driving from 
laboratory stirring motor. Write for literature and prices. 


SIGMAMOTOR, INC. 
39 N. Main Street «¢ Middleport, N.Y. 
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Behind the ‘‘Lead Curtain” 
World’s smallest high-defini- 
tion TV camera, shown here in 
a “hot cell” at a leading atomic 
research lab, permits close-up 
study with depth of focus and 
at viewing angles not possible 
with remote installation using 
conventional telephoto lens. 
Gripping flange prevents slip- & 
ping. Rugged and portable, it will withstand 20G shock, operate 
effectively to 70° C, up to 60,000 ft. No transistors are used 
since they deteriorate rapidly from radiation exposure. Photo 
Research Corp., Hollywood, Cal. 
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Digicorder 
Now you can measure millivolts 
accurately with both digital visual- 
indication and direct, remote, elec- 
trical readout with this small, port- 
able instrument useful in many ap- 
plications where sensitivity and ac- 
curacy are required. Ideally suited 
to automatic data-logging applica- 
tions. Computer Equipment Corp., 
Los Angeles, Cal. 
CIRCLE NO. 310 ON PAGE 69 





Airborne Voltage Controlled Oscillator 
Extremely rugged transistorized units have novel silicon- 
junction diode networks; silicon transistors permit use in am- 
bient temperature up to 125° C; excellent linearity +0.5% 
max. deviation from best straight line; low power drain; high 
stability in cases of supply voltage variations. Data-Control 
Systems, Danbury, Conn. 
CIRCLE NO. 311 ON PAGE 69 


Programing Connectors 

Complete line of miniature, quick-dis- 
connect programing connectors for special 
computer applications are prewired and 
coded for particular circuits. Connectors 
are recommended for programing of var- 
ious circuit arrangements in digital com- 
puters, data processing equipment, auto- 
matic test equipment and other forms of 
automation. Withdrawal forces are 5 to 
10 pounds, insertion is 15 pounds maxi- 
mum. Amphenol-Borg Electronics, Chica- 
go, Ill, 
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Lab Chromatograph 

Newly developed 
chromatographic ana- 
lyzer employs dual de- 
tection system to offer 
new flexibility in lab 
analyses of gases and 
vaporizable liquids. 
Provides both thermal 
conductivity and cat- 
alytic combustion detection systems in the same instrument, 
Versatility of the unit permits use of either or both detection 
methods on any one analysis. Davis Instruments, Newark, N. J.; 
Greenbrier Instruments, Ronceverte, W. Va. 
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PHOTORECORDING BREAKTHROUGH! 


NOW...2 NEW KODAK PAPERS | 


¢ Cover the entire range of commonly used frequencies and writing speeds. 





¢ Extend that range to cover higher frequencies and writing speeds difficult 
or impossible to record up to now. 


° Give you sharp, black traces throughout, even on wide amplitudes, 
sudden beam excursions or sharp rise times. 


Now two new Kodak papers for all your photorecording 
needs. For writing speeds up to 25,000 ips. 

Traces are easy to read by visual inspection or on data 
reduction equipment . . . easy to calibrate, and easy to 
duplicate on diazo-type equipment. 


NEW ... EXTRA-THIN, EXTRA-TOUGH BASE 


Both new papers have a specially-treated super-strength 
base that really stands up under processing, handling, 
rolling, folding and storage. Extra thin (.0030”) for 
more footage per given roll diameter. Rolls up to 475 ft. 
are splice-free. Surface readily accepts notations in pen 


or pencil. 


UNIVERSAL PROCESSING 


You can process both papers in continuous, rewind, or 
stabilization type equipment. After stabilization, records 
can be handled immediately, without fear of brittleness, 
cracking or tearing. 

Linagraph 44 and 77 Papers are available in all stand- 
ard sizes. We'll welcome the chance to discuss your own 
particular application. Write for the complete technical 
details. 







EASTMAN KODAK COMPANY 


Photo Recording Methods Division 


Rochester 4, N. Y. 
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© LJ B a LM _ IN > new products 
CHARTS. eedenians 


Instrument monitors 


pS ee 4 od me : and analyzes gas 

for Recording si i 2 ie stream to detect and 
= ; won 

Prece —-f/* —-_ ¢ measure oxidizable 


Instruments 


gases. Makes contin- 
uous record of anal- 
ysis. If more thorough 
analysis is needed, 
manually operated 
sampling valve ex- 
tracts measured sam- 
ple from same stream without interupting monitoring function. 
New high sensitivity is achieved with new catalytic combustion 
detector and by using air as carrier gas. Precision Scientific, 
Chicago, Ill. 
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Scaler-Amplifier-Printer 
The system known as Scamp of- 
fers preset count from 20 to 107 
and pre-time from 0.02 to 1000 
minutes. When used with external 
decimal printer, Scamp provides 
completely-automatic counting sys- 
tem. Scaling operations stop when 


Charts for Ink, Electrical, Heat, Wax and Metallic 
Stylus-Recording. 

Special time numbering, perforations, and graphic design 
cycles available to meet unusual requirements. 

All Charts are produced under automatically controlled 
atmospheric humidity conditions. 

Our complete chart manufacturing facilities and wide 


experience have served and progressed with the instrument preset time or count is reached, 
industry since 1908. whichever is first. System auto- 


GUBELMAN CHARTS maticntty resets at end of printout 
N CORPORATE D aon ontuneast tale Cat 


FORMERLY NAMED GUBELMAN PUB 
( PUBLISHING CO.) cago, lll. 


100-108 EAST KINNEY STREET, NEWARK 5, N. J. 
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PHOTOVOLT Electronic pH METERS 


A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier eae units. 


Line-Operated Model 85 

* Single range 0-14, scale length 3”, readable to 0.1 pH unit. 

* Fully stabilized, simple, compact, available with carrying case. 
* A full-fledged pH meter usable with all types of electrodes. 
Write for Bulletin #195 $115.— 


i 
Line-Operated Model 115 | 





* Single range 0-14, scale length 4”, readable to 0.05 pH unit. 
* Temperature control 20-60°C, available with carrying case. 
* Additional millivolt scale for redox measurements and titrations. 


Write for Bulletin #225 $145.— 


Line-Operated Model 110 

* Single range 0-14, scale length 7”, readable to 0.02 pH unit. 

* Temperature céntrol 0-100°C, voltage selector for 80-260 volts. 
* Available with carrying cover & baseboard for bottles, beakers. 
Write for Bulletin #105 $215.— 


| 

Battery-Operated Model 125 a Lf | 

* Single range 0-14, scale length 5%”, readable to 0.03 pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours of service. 

* Available with carrying frame for instrument, beakers, Bottles, | 

Write for Bulletin #118 S175.— | 

Wig 


All prices include set of glass electrode and calomel + gece 
or combination glass-and-calomel electrode (probe). 


LO) 8) 3 ae 2) 


See also Bulletin #138 on pH Meter Tester Mod. 25 for checking the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. $58.— 


ih . 2 pees 
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For Taking Noisy Pictures 


Filling a long-standing need 
for a light-weight unit that can 
be used in noisy environments, 
this TV camera can operate in 
noise environments up to +145 
db without an acoustical hous- 
ing. With a housing, it is vir- 
tually impervious to noise at 
any level. Provides full 600-line 
resolution; automatically  ad- 
justs to changing light conditions over a 200:1 range. Picture 
circuits have a bandwidth of 20 cps to 8mo +1/2 db, resulting 
in a picture of unusually high definition. KinTel, San Diego, 
Cal. 
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Indicating Digitizer 


This device translates the analog 
signal from a transmitter or converter 
into a digital code. Output from the 
digital converter can be used to pro- 
gram tapes or cards for computers, for 
telemetering, etc. Instrument face 
contains a large dial directly connected 
to the encoder giving a continuous in- 
dication of the process variable. 
Swartwout Co., Cleveland, Ohio. 
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Chromatograph Firebrick 


Closely graded, acid washed firebrick in 20 mesh cuts from 
20/40 to 180/200 for use in gas chromatography, is washed and 
double screened to assure maximum uniformity in particle size. 
According to latest reports and investigations, the use of nar- 
row cuts from 140 to 200 mesh will increase column efficiency 


from 3 to 4 times. Lockwood & McLorie, Inc., Hatboro, Pa. 
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Photo-Electric Tape Reader 

This versatile accessory to the 
G-15 computer will accept any 5, 
6 or 7 channel numeric tape for 
computer input and is ideal for 
reading tapes from all types of off- 
line recording devices, Reader op- 
erates at 400 characters per second 
and will stop or start on one 
character. In addition to positive 
and negative numbers, external 
code can include control characters 
and certain special characters. Ben- 
dix Computer Div., Los Angeles, 
Cal, 
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Gas Flowmeter 


Remote indication of mass flow 
in gas lines is now possible with 
this electrical gas flowmeter, ap- 
proved by the Underwriters’ Lab- 
oratory for use in the presence of 
certain flammable and_ explosive 
mixtures (Class I, Group D). In- 
strument is extremely sensitive and 
capable of detecting small leaks in 
valves and controls. Here is safety 
plus. Hastings-Raydist, Hampton, 
Va. 
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So SIMPLE that 
'Specials’’ are 
Likely to be 
Standard! 


’ A sleeve, raised 
and lowered 
within @ non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a@ mercury switch. 
Basically, this is 
Magnetrol 


rt) 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems... and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ...no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. 


eee 





Send Coupon 
For Full Details 


ee 1 
MAGNETROL, Inc., 2120 S. Marshall Bivd., Chicago 23, Illinois 


Please send me catalog data ond full information on 
Magnetrol Liquid Level Controls. é 








Compeny—__—— 





Address —____— 
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» new products 


Pressure Switch 

Small-size switch features reliabili- 
ty, exceptional accuracy and repeat- 
ability to close tolerances for pre- 
cisely indicating absolute air pres- 
sure in both airborne and ground- 
support equipment. Available in 
range 0.4 to 15.0 psia; other units 
in 0.1 to 1.0 psia and 13.0 to 20.0 
psia; temperature range —65 to 220° 
F. Deadband is 0.5%; accuracy and 
repeatability 10%. Weighs 3.7 
ounces. Aero Mechanism, Van Nuys, 


Y DEVE yey. AS se . ‘ 
Cal. 
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Magnetic Tape Transport 

oa A major __break- 
through in the inertial 
barrier to higher tape 
speeds is achieved with 
this data processing 
magnetic tape machine 
with multiple vacuum 
loop that acts as a 
slack loop between the 
— , reels and substantially 
reduces amount of power necessary for servodrive of the reels, 
and also makes possible tape speed increase with constant servo 
power. Completely transistorized tape transport features charac- 
ter transfer rates up to 45 kc on 1/2” tape and 90 ke on 1” 
Potter Instrument Co., Plainview, L. I., N. Y. 
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tape. 


Guillotine Cutter 
Propellant-actuated guillotine 
cutter has a highly specialized 
missile application; includes 
hitherto unavailable feature in 
that individual conductors in 
the cable bundle are not short- 
circuited when the cutting ac- 
tion takes place. Driving power 
comes from standard screw-in ex- 
plosive cell. Beckman & Whitley. : 
CIRCLE NO. 323 ON PAGE 69 





Diffused-Base Germanium Transistors 

Now commercially available is this new series of germanium 
high-frequency, diffused-base “mesa” transistors featuring alpha 
cutoff frequencies up to 750 megacycles and power dissipation 
of 750 milliwatts. Highest reliability; new highs in power and 
frequency performance; operate at junction temperatures up to 
100° C. Texas Instruments, Dallas, Tex. 
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Volumetric Pump 

New volumetric pump for 
small flow rates features pump- 
ing rate over 50:1 range con- 
tinuously-adjustable while run- 
ning; feeds into and is support- 
ed by 1/2 inch pipe line. Can 
be supplied with micro-switch 
to count strokes or cause pump 
to operate through one cycle in 
response to action of any three- 
way switch. Pumps are designed 
and powered for specific jobs. 
Pa, 





Lester-McKinney, Inc., Chester, 
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development of many valuable new applications. 


ringing effect. 
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*K Allison Variable Filters have been used time and 
time again by such firms as Armour Research Foun- 
dation of Illinois Institute of Technology, Chicago, 
lll.; Harvard University, Cambridge, Mass.; Woods 
Hole Oceanographic Institution, Woods Hole, Mass. 
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ALLISON VARIABLE FILTERS 
Proved dependable in years of service* 


Allison Continuously Variable Passive Network Audio Frequency Filters have 
been in constant use for a wide range of laboratory and production applica- i 
tions for nearly a decade. Their reliability through years of service and their 

high performance characteristics have led to improved operations and to the 


Allison Filters have no vacuum tubes; no power supply; a wide dynamic range; 
low level or high level operation; low pass, high pass, or band pass; and no 












ALLISON FILTER 


420P 
SPECIFICATIONS 








© Frequency range from 20 cycles to 
20,000 cycles 


© Designed for use in 600 ohm circuit 
© Maximum input 2 volts 
© Passive network © No power supply 


© Low loss—approximately 2 db in 
pass band 





© Plug-in input-output transformers 
for other impedances 


© 20 db attenuation in first octave 

© Size—8%” high, 63%” deep, 17” wide 
© Weight —14 pounds. Fully portable 

© Model 420R, rack panel also available 


© Basic price for Model 420P — 
$295.00 F.0.B. 





Write for Engineering Bulletin with complete technical data. 


Allison Laboratories, inc. 


14185 E. SKYLINE DRIVE + LA PUENTE, CALIFORNIA 





CIRCLE NO. 85 ON PAGE 69 


90 


ISA Journal 














a od 


IR Gas Sampling Cell 

One-meter gas cell 
for use with infrared 
spectrophotometers is 
precision built, design- 
ed for gas analysis of 
samples that show an 
insufficient amount of 
absorption with 5 and 
10 cm _ path length 
cells. Is particularly 
useful for studying 
spectra of gases above 
OF VEIUW dulituspiiclic pressure. Applicable to detection of minor 
or trace impurities and weak absorbers. Perkin-Elmer, Norwalk, 
Conn. 
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Liquid Level Control 

Liquid level controller is designed 
especially for the higher pressure, 
higher temperature liquid level con- 
trol applications required by tomor- 
row’s power facilities. Switch mech- 
anism works safely even though liquid 
temperatures reach 1000° F. Will 
operate with liquids of 0.65 specific 
gravity (at operating temperature) and 
up. Magnetrol, Chicago, III. 


CIRCLE NO. 327 ON PAGE 69 





Heavy Duty D-c Supplies 

Get excellent voltage regulation with a minimum of circuit 
complexity with this new line of rugged, heavy duty d-c sup- 
plies with magnetic voltage-regulation which compensates for 
line changes, plus low voltage-drop in the silicon rectifier. Out- 
put voltages ranging from 2.5 to 1000 vdc with power capacities 
of 25 to 3000 watts. Sorenson, South Norwalk, Conn. 
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Altitude Simulation 
High-altitude simulation 
chamber is available in sizes 
from small lab models to “walk- 
in” chambers; simulates alti- 
| tudes up to 100 miles. Illustrated 
6 x 6 x 7 ft size will reach 
tHe 285,000 ft altitude in 10 minutes. 
gel Chambers feature automatic 
systems for recording and con- 
trolling at constant altitude or programed climb and descent; 
feed-throughs for power, instrumentation, gas and liquid samp- 
ling; locks for specimen introduction and removal; and high- 
capacity packaged, high-vacuum pumping systems. General 

Vacuum Corp., Boston, Mass. 
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Vibration Test Chamber 
Here is complete versatil- 
ity in vibration _ testing. 
Chamber shown, which has 
a range of —200 to 350° F 
with mechanical _ refrigera- 
tion, is furnished with re- 
movable insulated plug and 
flexible diaphragm. The plug 
and diaphragm can be in- 
serted either in the base or 
the side aperture, giving 
complete versatility for hori- 
zontal and vertical position 
testing. American Research 
Corp., Farmington, Conn. 
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PANDUX 


THERMOMETERS 


cHEeck GAY 


Write for 


ad 


temperature conversion 


fol 7-14 Ge 
O°K 


toFand FtoC 
to §672°F. 





SURFACE TEMPERATURE , 
































SPOT-CHECK ‘* All Stain- 
less Steel. Four ranges 
to 1000°F. With magnet 

00 


HI-HEAT Two Built-in 
Magnets. 50°F. to Lage 





SURFACE Three Ranges, 
minus 50°F. to 370°F. 
Also in Centigrade. With 
a +65 ens $6.75 








MAXIMUM - MINIMUM 
RECORDING With replace- 
able Chart. Minus 50°F. 
gg See $19.50 


OTHER PANDUX THERMOMETERS: Stainless Steel 
Stem Dial Type regular and with maximum- 
minimum hands; Glass Mercury Immersion Types 


for production and labo 


PACIFIC TRANSDUCER CORP. ,.. 


ratory. 


MAXIMUM-MINIMUM All 
Stainless Steel. Four 


ranges to 1000°F. With 
ee 





aie 


SURFACE PYROMETER 
10” Surface Tip. Two 
ranges to 2300°F. Com- 
rrr $57.00 


¢ Order through your 
¢ dealer or write fac- 
¢ tory for Catalog 1S-39 
¢ Phone GRanite 8-1134 


11836 W. Pico Bivd 


Angeles 64, Calif 
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PACE BRJ SERIES UTILIZES 
MAGNETIC AMPLIFIER 
CONTROL FOR EXTREME 
PRECISION — 


¢ REFERENCE TEMPERATURES from 25° F above 


ambient to 250° F — special models for reference 


temperatures below ambient. 


¢ CHANNEL CAPACITY 6 to 100 channels in stand- 
ard 110 volt rack or cabinet models. 
¢ MULTI-WIRE junctions for thermocouple choice in 


each channel. 


available. Write 


THERMOCOUPLE TABLES for 150° F reference 


for your copy. 


_ THERMOCOUPLE 
| REFERENCE 


JUNCTION 


Ff 


STABILITY 








PACE engineering compan. 
g g Y 


CIRCLE NO. 87 ON PAGE 69 





91 














Buy one unit... 


eee do THREE jobs! 


1. Portable Testing 
2. Bench Comparator Testing 
3. Bench Dead Weight Testing 


Pump svitable for any 
pressure to 10,000 psi. 


Complete fittings to 
service all pressure 
instruments. 





TWIN SEAL Pressure Test 
Unit arranged for portable 
testing. Weight filled with 
oil approximately 1112 Ibs. 


TWIN SEAL Pressure Test 
Unit arranged for bench 
work with test gage. Pre- 
cision pressure adjustment. 
Mounted on short drip pan. 








TWIN SEAL Pressure Test 
Unit arranged for dead 
weight testing. Eight 
models for dead weight 
testing. Pressure ranges 
2000, 3000, 5000 and 
10,000 psi. Mounted on 
drip pan. 





NEW fully illustrated catalog on TWIN SEAL 
Pressure Test Unit. 


Address Dept. Cl 


MANSFIELD & GREEN 


1051 Power Avenue e@ Cleveland 14, Ohio 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 69. 











Temperature-Millivolt Table 

Don’t pass up these handy, compact, 
temperature-to-millivolt conversion tables 
for thermocouples. Convert either Fahren- 
heit or Centigrade to millivolt values for 
eight different thermocouple calibrations 
in a matter of seconds. Punched for use 
in three-ring binder or can be used as a 
wall chart. Thermo Electric, Saddle Brook. 
Mm. Fj. 
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Data-Reduction Systems 

Automatic telemetering equipment makes 
possible for the first time basic, integrated 
data-reduction systems that automatically 
reduce all forms of telemetered flight-test 
data into exact digital computer formats. 
Full description, specifications, in 8-page 
illustrated brochure, Epsco, Boston, Mass. 
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Electronic Instruments Catalog 

Condensed catalog is handy guide to 
information on such equipment as pulse 
amplifiers, signal generators, auto-trans- 
formers, oscillators, bridges, meters, fre- 
quency standards, stroboscopes, etc. Gen- 
eral Radio Co., Cambridge, Mass, 
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Literature Lists 

Two literature lists on fiber research— 
one on electron microscope work and the 
other on X-ray diffraction investigations— 
include a total of 79 articles and 6 text 
and reference books on electron micro- 
scope work; 58 articles on X-rav diffrac- 
tion. Gives name of publication, volume 
number, page numbers and year of pub- 
lication. Philips Electronics, Inc., Mt. Ver- 
non, N. Y. 
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Pressure Transducers 

Series of rugged high performance pres- 
sure transducers are described in three 
new instrumentation bulletins, containing 
descriptions, application information and 
performance specifications. BJ Electronics, 
Santa Ana, Cal. 
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Temperature Detection Catalog 
How to obtain reliable, low-cost tem- 
perature detection is explained in this 
30-page catalog 3036C which contains 
complete information on resistance tem- 
perature detectors which are used uni- 
versally in aircraft and every industry 
where temperatures are measured, con- 
trolled or recorded. Thomas A. Edison 
Industries, West Orange, N. J. 
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Solid-State Power Supplies 

Supplies combining the features of mag- 
netic and transistor regulators to offer 
many novel features not now available in 
conventional designs are described in 4- 
page catalog 114, which gives full de- 
scriptive data, graphs, specifications and 
related information. Electronic Research 
Associates, Cedar Grove, N, J. 
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Strain Gage Catalog 

Here is one of the most complete and 
authoritative listings of bonded filament 
Strain gages available, Catalog 4310 gives 
23 pages of info on more than 250 types 
of strain gages, instruments and _ acces- 
sories. Complete electrical and physical 
specifications, selection guide are included. 
Baldwin-Lima-Hamilton, Waltham, Mass. 
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Nuclear Instrumentation 

Technical publication describes instru- 
mentation for nuclear power reactor con- 
trol systems; features schematic drawings 
of reactors of the present and of the 
future; list of available literature on 
instrumentation for nuclear, steam and 
electric power measurement and control, 
plus other valuable information. Leeds 
and Northrup, Philadelphia, Pa. 


CIRCLE NO. 409 ON PAGE 69 


Pulse-Height Analyzers 

New bulletin, “Let’s Analyze the Sit- 
uation”, compares features of commercial- 
iy available multi-channel pulse-height 
analyzers. Radiation Instrument Develop- 
ment Lab., Chicago, Ill. 
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High Speed Industrial Counter 
Brochure gives information on photo- 
electronic counter for reliable industrial 
counting at speeds over 1500 per minute. 
Plug-in counter has life of over 100 mil- 
lion counts. Replacement element plugs 
in to extend life of unit indefinitely. 
Standard Instrument Corp., New York, 
N. ¥. 
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Magnetic Amplifiers Defined 

“What is a magnetic amplifier?” is 
answered in 6-page bulletin Techni-Top- 
ics, available in limited supply. Hlustrated 
publication contains brief technical dis- 
cussion of basic magnetic-amplifier theory, 
circuits and applications. Magnetic Con- 
trols Co., Minneapolis, Minn. 
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For low cost, linear, remote recording and 
control... THE NEW HAGAN HO POWRLOG 


e for RESISTANCE BULB THERMOMETRY: —100 to +600 F 
e for SUMMATION or SUBTRACTION: up to 10 variables 

e for TELEMETERING: flows, levels, pressures 

e as a CONDUCTIVITY recorder 


The Model HO PowrLog features low maintenance, a high degree 
of accuracy, no chopper, the use of a unique amplifier and plug-in 
input boxes—one for each type of measurement. Its low first cost, 
and the elimination of parts stockpiling problems, makes the Model 
HO the most economical receiver of this type on the market. 

Utilizing a modified Wheatstone bridge circuit, all parts, in- 
cluding the high-gain AC amplifier, were selected for reliability, 
accuracy and long wear characteristics. The use of plug-in input 
boxes provides a degree of flexibility unavailable in other instru- 
ments. The Model HO PowrLog is also available with input boxes 
for DC measurements above 100mv. This unit employs a transistor 
chopper network. 

Write for Specifications Sheet OE 10003, or ask a Hagan engineer 
to explain the many cost-saving advantages and variety of applica- 
tions for the PowrLog instruments. 
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*| Printed circuit amplifier chassis. High quality 
; industrial tubes are operated at only a fraction 
of their rating, insuring long, trouble-free opera- 
_ tion. Note plug-in input box, easily changed 
< for various applications of the PowrLog. 


” ae a tes mn 











epee (iti 





em m mw wwnnny 


' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
‘ 


— a -— 





Up to four PowrLog receivers may be 
mounted on the one case. All four variables 
may be recorded on the same chart. 


HAGAN concen. 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
HAGAN BUILDING, PITTSBURGH 3O, PA 


in Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Fiumendosa No. 13, Milano, italy 
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ZERO-SETTING 


PRESSURE 
TRANSMITTER 


<— SS" 
ie. 

r: 

q 





Measures Differential 
and Absolute Pressures 
€ 
High Reliability— High Accuracy 
8 
Excellent for industrial 
process applications, and 
military testing 


You now have at your disposal an 
instrument adaptable to a larger 
number of both industrial and military 
applications—the new IRC Compu-tran 
Zero-Setting Pressure Transmitter. 


May be zero-set for any environmental 
situation or to obtain zero output for 
any pre-set differential between high 
and low pressure inputs. 


The use of two opposing Bourdon tubes 
with a single magnetic pick-off mounted 
between makes it possible for the 
measured fluids to be contained within 
the tubes and not in the housing. The 
sealed case provides complete corrosion 
and explosion protection. 


Ranges: 0-100 thru 0-5000 psi static pres- 
sure. Differentials up to 100% of range. 
High Accuracy: +0.25%, infinite resolution, 

output voltage proportional to pressure. 
High Reliability: Frictionless magnetic pick- 
off, guaranteed life 10,000,000 cycles (min.). 
High Sensitivity: Sensitive to 1 part in 1000. 
Input: 110V or 6.3V AC 60 cycle standard, 
adaptable to other voltages, frequencies. 
Output: 10 to 100 MV to 5 volts. AC or DC. 
DC output can be fed into instruments cal- 
ibrated in ranges of 10, 50 or 100 millivolts. 
Temperature Compensated: Output stable 
over full range of ambient temperatures. 
Write for full information — Bulletin R-11 





International Resistance Company 
COMPUTER COMPONENTS DIVISION 
Dept. 472, 401 N. Broad St., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ltd. 
Torento, Licensee 
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} new literature 


Axial Blower 

New high efficiency axial blower will 
deliver up to 169 cfm and can deliver 
100 cfm against a static pressure of 3.5 
in of H,O. Unit is protected against se- 
vere environments with special emphasis 
on high temperature operation. Bulletin 
X-1530. Globe Industries, Dayton, O. 
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Geared Encoder Systems 

Technical data, including description, 
principles of operation, and diagrams on 
geared encoder systems in 4-page bulletin 
316. Bulletin 001 describes shaft encoder 
for Arabic-decimal to cyclic-decimal con- 
version. Datex Corp., Monrovia, Cal. 
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Adjustable-Speed Drives Catalog 
Practical information on how to select 
the type of adjustable speed drives best 
suited to your requirements is found in 
catalog 11058, a 16-page compilation of 
technical data on the basic methods for 
operating d-c motors from a-c power 
sources. Schematic diagrams of the more 
popular systems. Servo-Tek, Hawthorne, 
M,. 5. 
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Computing Services 

Attractive facilities brochure describes 
computing services available for problem 
analysis, mathematical analysis, program- 
ing, coding, machine time, training and 
full operation of customer’s computer fa- 
cility. General Electric, Phoenix, Ariz. 
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Universal Timing Governor 

Universal timing governor designed for 
application to a variety of timing de- 
vices features a_ patented  self-starting 
movement which is housed in a stainless 
steel case with transparent tamper-proof 
cover. Precision Products, Inc., Tulsa, 
Okla. 
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Accelerometers 

One-page bulletin 105 gives description, 
specifications and operations of accel- 
erometers for flight control or guidance 
applications. Wiancko Engineering Co., 
Pasadena, Cal. 
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Radioisotopes and Research 
Nuclear-Chicago issues a series of bul- 


letins on industrial research uses of 
radioisotopes. Bulletin 2 describes the 
evaluation of mixing techniques with 


radioactive isotopes; bulletin 3 describes 
use of radioactivity in helping the chem- 
ist measure the amount of a substance in 
a mixture where ordinary analytical meth- 
ods cannot be used because the amount 
is so minute. Here is the beginning of a 
modest library on these new analytical 
“tools”. Nuclear-Chicago, Chicago, Ill, 
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MINIATURE 
VALVES 


501 
Series 






Valves shown 
\ Actual Size 


526 
Series 


RUGGED 


“BANTAM” 


THROTTLING CONTROL 
VALVES 


Compact throttling controls of the 501 series 
have one-piece barstock bodies with screwed 
ends and are available with linear, equal per- 
centage or quick-opening plug characteristics. 
This series offers six operators, direct and 
reverse acting, including two with positioners. 


The 526 series includes 6 body styles in globe, 
angle and 3-way design— with screwed or 
flanged ends. Four bonnet types cover stand- 
ard, high or low temperature and packless 
applications. Six control operators are offered 
with up to 50 square-inch diaphragms. 























501 526 
Pressure 1000 psi 1000 psi 
Rating (at 450°F) (at 450°F) 
Temperature — 70°F to —70°F to +450°F 
Rating +450°F (750°F with 
finned bonnet) 
Maximum Cv. 0.63 10.0 (1” 
connections) 
Lift iy” 7/16” 
Seat Area 0:038 sq. in. up to 0.601 
$q. in. 
Connections ¥e”, Ya”, ¥2” %” to 1” 
N.P.T. Standard N.P.T. 42” 


(others available) to 1” flanged 











Send for the BANTAM Catalog No. B-1 
and other technical data on 
Dahl pneumatic and hydraulic valves. 


George W. Dahl Company, Inc. 


86 Tupelo Street 


Bristol, Rhode Island 
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Electronic Instruments 

A 64-page bulletin gives information 
on electronic instruments such as poten- 
tiometer and bridge instruments in indi- 
cating, recording and controlling models; 
new rack-mounting instruments, high- 
speed, multi-point and miniature instru- 
ments; descriptions of standard round- 
chart and strip-chart instruments as well 
as sensing elements and attachments. Bris- 
tol Co., Waterbury, Conn. 
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Digital Computing Equipment 

Three illustrated brochures on digital 
computing equipment, including message 
entry devices, digital components and 
digital system simulator. Features, appli- 
cations and characteristics. Aeronutronic 
Systems, Inc. 
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Chemical Analysis System 

The AutoAnalyzer, an automated sys- 
tem capable of making a continuous chem- 
ical analysis which traces materials down 
to parts per billion and records results 
with an accuracy of 1% is described in 
an 8-page brochure. Principles of oper- 
ation and complete description of com- 
ponents are given. Special section on water 
analysis. Technicon Controls, Chauncey, 
New York. 
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Transducers for High G’s 

Series of low pressure transducers are 
for continuous use in vibrational en- 
vironments of 20g or more. All models 
in the series, including differential types, 
provide complete isolation of working 
fluids from electrical elements. More info 
in Technical Bulletin SI-584. Servonic 
Instruments, Inc., Costa Mesa, Cal. 
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Spectrophotometer 
Illustrated, 16-page brochure describes 


operating features, specifications and ap- 
plications of a moderately-priced labora- 
tory analytical spectrophotometer covering 
the ultraviolet, visible and near-infrared 
wavelength regions. Perkin-Elmer, Nor- 
walk, Conn. 
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Minimizing Spoilage Losses 

Simple, rugged mercury-filled thermal 
elements give precise, constant protection 
for perishable and frozen food shipments. 
Indicating, nonindicating and recording 
types described in 2-page bulletin. Par- 
ticularly adaptable for highway use. Part- 
low, New Hartford, N. Y. 
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Compound Rotary Switches 
Complicated circuit switching without 
relays can be accomplished with this un- 
usual rotary switch which is a combina- 
tion of several switches operated by a 
common rotary shaft. Technical details 
available. Hetherington, Inc., Folcroft, Pa. 
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Do you need level control ? 


". «then you need PARAM LG U]s] a 


A CAPACITANCE- 
ACTUATED SUPER-SENSITIVE 
ELECTRONIC RELAY 





1. Will indicate high or low liquid or 
solid level 

. Will control liquid-liquid or foam- 

liquid interface in closed vessel 

May be adjusted to ignore foam or 

detect foam 

. Contains hermetically sealed DPDT 
relay to energize alarm lights, horns, 
solenoid valves, motor starters, etc. 

5. Teflon covered probe 


ELECTR-O-PROBES are 
three models — 
B-04 — super-sensitive relay for foam, 
interface, etc. 
B-05 — general purpose relay for liq- 
uid or solid level detection 


= & 


B-06 — self-contained, general 
pose, tank-side mounting 


ELECTR-O-PROBES are used NOW for 
detection of heavy fluids, acids and 
fluid interface in chemical plants; 
alarm for refrigerant control in freez- 
ing plants; mixed feed control; water- 
oil interface in refineries; detection of 
— and foam in pulp and paper 
mills. 


pur- 


available in 






WRITE FOR BULLETINS 


INSTRUMENTS, INC. 
BOX 556 TULSA, OKL. 
AND CONTROL INSTRU 
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CRetten cow-mac 


DETECTORS for VPC 











(VAPOR PHASE CHROMATOGRAPHY) 


ecause every GOW-MAC 
unit is GAS TESTED for— 

e ZERO DRIFT 

e NOISE LEVEL 

e TRIM 

e CURRENT- ZERO - SHIFT 


to your specification (DATA SHEET 581) 


All geometries can be made to your 
sketch for — 

*GAS FLOW CONNECTIONS 

* ELECTRICAL CIRCUITRY 


for air or oil baths. Dimensional draw- 
ings available. 

OTHER GOW-MAC PRODUCTS—Portable and 
Panel Instruments, Power Supplies (20V 500 ma 
DC) On Stream T/C Cells (Hot Wire and Therm- 
istor), Hot Wire Filaments in matched pairs from 
stock. Address inquiries to Dept. |). 


GO) MAC INSTRUMENT 


FOR 300°C + 
OPERATION 


FROM $55.00 





COMPANY 


* Tel. FRontier 7-3450 


100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A 
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Proportioning Pump 

Capacity table, dimensional line draw- 
ing and descriptive information on pro- 
portioning pump for accurate proportion- 
ing of general industrial fluids is given 
in I-page bulletin 1106.20A-1. Pumping 
capacities from 0,7 to 102 gph for dis- 
charge pressures up to 1100 psig. Accu- 
racy is +1% of the set rate over a 15:1 
range. B-I-F Industries, Providence, R.I. 
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Process Control Valves Catalog 

Descriptions, specifications, selection da- 
ta on pneumatic, electric, hydraulic and 
manual control valves in this 84-page 
catalog C800-1. Large section devoted to 
valuable reference data such as flow char- 
acteristics, conversion tables, sizing, etc. 
Don’t miss this one. Minneapolis-Honey- 
well Reg. Co., Valve Div., Fort Wash- 
ington, Pa, 
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Flow Rate Transmitter 

Unusual design features of MPT mo- 
tion position flow-rate transmitters—mag- 
netic, pneumatic and electric—are de- 
scribed in 12-page bulletin 170. Gives 
performance data, diagrams of equipment, 
table of capacities. Brooks Rotameter Co., 
Lansdale, Pa. 
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Air Dryers 

Brochure gives details on large-capacity 
compressed-air dryers up to 3000 cfm to 
handle compressor output up to 600 hp. 
Purpose is to extract both water and 
micronic particles and dry the air to low 
dew-point quality in volumes sufficient 
to protect all plant operations. Van Prod- 
ucts Co., Erie, Pa. 
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Vacuum Gage 

A unique method of pressure measure- 
ment, the cold-cathode principle, is in- 
corporated in this new high-vacuum gage 
which is extremely long-lived. Applica- 
tions include hermetic sealing, vacuum 
tube pump-down systems, metal evapora- 
tion, mass spectrometry, etc. Bulletin 17-2. 
Miller Labs., Brea, Cal. 


CIRCLE NO. 431 ON PAGE 69 


Radiation Monitoring 

Extensive new data on the characteris- 
tics and use of films employed to monitor 
radiation in modern industry, science, 
and medicine is contained in a 23-page 
book. Information on calibration and 
processing considerations; line drawings 
and graphs; extensive bibliography of 
technical literature. Eastman-Kodak, Ro- 
chester, New York. 
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Air Dehydrator 


Find out more about a low-cost answer 
to the problem of eliminating freezing 
and corroding in air-operated equipment 
such as control valves, orifice meters, 
plant air systems, process streams, etc., 
in a 4-page brochure describing a dehvy- 
dration unit that gives dew points of 
—150°F and 5-micron filtration of air, 
gas or liquids. Dehydrators, Inc., Tulsa, 
Okla. 
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Measuring Moisture 

Material Study Report 10.58 tells how 
the nuclear magnetic resonance technique 
is used to determine in one minute the 
moisture in wheat grain, wheat flour and 
tempered wheat samples. Reveals how 
rapid, accurate measurement can be ac- 
complished. Calibration curves for wheat 
flour and grain included. Tests made in 
conjunction with Pillsbury Mills, Inc. 
Schlumberger Well Surveying Corp., 
Ridgefield, Conn. 


CIRCLE NO. 434 ON PAGE 69 


Spectrophotometers 

Performance and versatility features of 
double-beam, ratio, recording spectro- 
photometer are illustrated in new 12-page 
bulletin 735 which also lists specifica- 
tions, operating convenience features, ap- 
plications data and accessories. Beckman, 
Fullerton, Cal. 
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General Purpose Computer 
General purpose computer offers sim- 
plified programing, large memory and re- 
liable performance. Brochure S-526R1 tells 
basic features and applications; lists ma- 
jor components and describes operation 
of control panel and 16-part command 
table. Royal McBee, Port Chester, N. Y. 
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Miniature Network Analyzer 

A low cost, compact, easy-to-operate 
unit, this miniaturized a-c network an- 
alyzer is described in a four page bulletin 
which gives applications, specifications, 
and lists components. General Electric, 
Phoenix, Arizona. 
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Precision Pulse Generator 

Full details on new, portable, precision 
pulse generator specifically designed to 
check and calibrate nuclear instruments 


such as scalers, linear amplifiers and 
radiation spectrometers given in 1-page 
bulletin P-127. Atomic Accessories, Inc., 


Bellerose, N. Y. 
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Shock and Vibration Measuring 

Three commercially available shock and 
vibration measuring systems are described 
in a 14-page illustrated booklet. Complete- 
ly integrated in instrumentation and pack- 
aging, the systems feature automatic con- 
trol and self-calibration; require no addi- 
tional equipment. Columbia Research 
Labs., Woodlyn, Pa. 
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a must in modern 


1400 N. RICE 


Close couple your 
flow transmitter 


Close coupling of flow transmitters with AGCO 
Type M2 Three Valve Manifolds increases effi- 
ciency of modern high speed instruments. This 
feature plus replaceable valve seats, simple 
design, and ease of maintenance make this unit 
instrumentation. 
more information on the M2. 


Write for 


ANDERSON, GREENWOOD & CO. 


BELLAIRE, TEXAS 
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LEADING OIL COMPANIES 


* 
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An internationally famous oil company recently 
carried out exhaustive tests on the Taylor 

90) TRANSCOPE* Recorder. This particular 
company is continually testing and evaluating 
instruments from all over the world. 


FR a FA, 


hea 


Jal SL ull 





In the opinion of the qualified specialists of this 
world-famous company, the performance of the 

90) Recorder was outstanding. In fact they were so 
impressed that they established a new classification... 
they rated it “exceptional’”’. 





Experience with this instrument has inspired the 
statement, “No other recorder puts so many features 

in so little panel space’’. And it’s so easy to prove — make 
arrangements with your Taylor Field Engineer —to put a 
90J TRANSCOPE Recorder on test. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Ontario. 


Look to Taylor for VISION ... INGENUITY... DEPENDABILITY 


Taylor Lnstrumenta MEAN ACCURACY FIRST 
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COMPLETELY 

PORTABLE 
BATTERY-OPERATED 

TRANSISTORIZED 






| Electrolytic 
Conductivity 
Recorder 


Developed especially for recording electrolytic 
conductivity at those locations where electrical 
power is not available, the Type RQ Recorder 
utilizes a clockwork mechanism for the chart 
drive. All electronic portions of the recorder are 
completely transistorized to minimize battery 
drain. 


APPLICATIONS: 

* Stream and water supply surveys at remote 
locations. 

%* Well logging. % Plant pollution problems. 
%* Short cycle surveys in power plants and 
chemical process industries. 


FEATURES: 

% Weatherproof gasketed, seamless case. 

%* Operable over ambient temperature range 
from —40°F to +140°F. 

%* Rapid setup...no need to string temporary 
power lines. 

% Range and time cycles easily changed. 

* Lightweight...approximately 18 pounds with- 
out batteries. 

% Measures only 13%” H x 11%” W x 942” D. 
% Can be used up to periods of 30 days with- 
out attention. 


Industrial Write for 





— detailed literature 


i Industrial 


Instruments: \ [agtrumensg inc. 





89 Commerce Road. Cedar Grove. Essex County. N. J 
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& new literature 


Oxygen Analyzer 

New oxygen analyzer uses a unique 
property of thallium that is extremely 
reactive with traces of oxygen and at the 
same time inert to water. Equipment is 
usable down to several parts per billion 
dissolved oxygen and can be supplied 
with indicating-controlling or recording 
type instruments. Industrial Instruments, 
Cedar Grove, N. J. 
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Digital Systems Catalog 

Short-form catalog covers complete dig- 
ital systems line as well as one-page 
bulletin on digital voltmeter. Catalog lists 
features, specifications and ordering info 
on voltmeter, unit counter, pre-amplifier, 
ohmmeter, scanners, etc. Cubic Corp., San 
Diego, Cal. 
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Pressure Elements 

Technical Bulletin 11P-1000 covers a 
complete line of pressure elements—bel- 
lows, Bourdon tube and liquid-filled types. 
Specifications on elements suitable for 
pressure ranges between 30” Hg, vacuum 
and 5000 psig; ranges listed for various 
types in different applications. Fischer & 
Porter, Hatboro, Pa. 
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Computers for Metals Industry 
Two brochures describe equipment for 
computing and data processing for the 
metals industry, One system is a data 
accumulator for automatic inspection of 
tinplate, the other is a gage logging sys- 
tem. The primary application is logging 
gage measurements on a rolling mill. 
General Electric, Phoenix, Arizona. 
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Standard Silicon Solar Cells 

Secondary standard silicon solar cells 
provide accurate radiation measuring 
standards with which to check the ef- 
ficiencies of production silicon solar cells. 
Calibrated cells are mounted in rugged, 
shock resistant housing, protected by 
coated optical glass windows. Bulletin 
SR-277. International Rectifier Corp., El 
Segundo, Cal. 
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Are Instruments Enough? 

Mine Safety Appliance doesn’t think 
so, not in gas analysis. Adequate servicing, 
installation and sampling system should 
be included in the package, they insist. 
As a result of this philosophy, MSA has 
developed a line of standard sample-sys- 
tem components and accessories for use 
with their analyzers. Get the full story 
in a new 8-page brochure. MSA, Pitts- 
burgh, Pa. 
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ACCURACY 


in modern scientific 





instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers in evaporated 


metal coatings for: 


® first surface mirrors 
with half-wave protection 


© semi-transparent mirrors 
metallic and non-metallic 


® beam splitters 


® optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 





FILMS CORP. 


New York 
Dept. A 
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Butterfly Valves 

Detailed information, cutaway drawings 
and photographs of high-pressure butter- 
fly valves, plus installation photos and 
info on choice of valve operators, in 
bulletin 650.20-1. Ideal for pressure re- 
ducing and throttling functions, pump 
discharge, altitude tank control and dis- 
tribution systems. B-I-F Industries, Prov- 
idence, R. I. 
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Random-Access Memory System 

Illustrated 4-page bulletin describes 
random-access store featuring apertured 
ferrite plate as storage medium; access 
time of 12 microseconds, capacity of 512 
8-binary digital characters and random 
access for reading and writing. Timing 
diagrams, specs, applications. Rese Engi- 
neering, Philadelphia, Pa. 
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Digital Instrument Catalog 

Three distinctly different lines of digi- 
tal instruments for measuring a-c and 
d-c voltage, voltage-ratio and resistance 
are described in Spring, 1959, short-form 
catalog. Guides simplify selection of in- 
struments and accessories best suited to 
various applications. Non-Linear Systems, 
Inc., Del Mar, Cal. 

CIRCLE NO. 448 ON PAGE 69 


Miniature Computer 

Engineers, students, research workers 
and scientists will want to know more 
about this miniature computer. Low cost 
unit will simulate processes, eliminating 
the need for expensive miniature models; 
give approximate solutions in engineering 
mathematics to test stability of systems; 
solve dynamic equations and let you see 
the answer as it varies with time. EBE, 
Inc., Salt Lake City, Utah. 
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Automating Engineering Drawings 

The why and the wherefore of the 
Westinghouse decision to automate engi- 
neering drawing reproduction, detailed 
procedure analysis of the methods used 
and their applicability to small and large 
firms are presented in this 16-page illus- 
trated paper “Making the Decision to 
Automate Engineering Drawing,” reprint- 
ed and made available by The Filmsort 
Co., Pearl River, N. Y. 
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Level Control Switch 

This pesitive-displacement-type float 
switch offers the utmost in design sim- 
plicity combined with ease of adjustment 
to assure reliable level detection. Use of 
flexure-tube principle eliminates difficul- 
ties often present in rotating parts, knife- 
edge fulcrums, etc. Four-page bulletin 
MF-1158 gives specifications, features, ap- 
plications. Instruments, Inc., Tulsa, Okla- 
homa. 
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HASTINGS 


MASS FLOWMETER 
For Air and Gases 
DIRECT READINGS INDEPENDENT OF PRESSURE AND TEMPERATURES 


Calibrated directly in milligrams of air per minute. Especially well suited 
for measuring low rates of flow. Gives direct, continuous readings, holds 
calibration indefinitely, has low power requirements. 


HASTINGS MODEL SM-1 MASS FLOWMETER 
Range: 0- 500 milligrams of air per min- 
ute. Relatively linear scale. Large mirror 
scale assures highest accuracy and easier 
readability. Ideal for remote indicating 
recording. 


HASTINGS MODEL MF-1 MASS FLOW METER 
Range: 0- 10,000 milligrams of air per 
minute. Highest accuracy and sensitivity 





at low flow ranges. Maximum readability 
for air flows in range from 50- 1,000 






ce 


Hastings Model SM-1 Mass Flowmeter 
Range: 0-500 milligrams of air per minute 


milligrams per minute. 


COMPLETE LINE OF INDUSTRIAL, COMMERCIAL, AND LABORATORY INSTRUMENTS. 
AIR METERS @ JET VANES @ WIND VELOCITY RECORDERS @ AIR DRIFT INDICATORS 
VACUUM AND PRESSURE GAUGES 


| HASTINGS-RAY DIST, corporates 


HAMPTON 56, VIRGINIA _ 
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PHOTOCON 
ELECTRO-MAGNETIC 
COUNTERS 


—compact, reliable units for 
telemetering readout and control 


These Photocon counters add and/or subtract electrical pulses at speeds up 
to 20 counts per second. Each digit on each wheel has a contact, for remote 
indication or control. Counters available with precision resistors mounted 
between contacts. Counter provides an analog or digital output. 

High accuracy —there is no gain or loss of counts over a life of 10,000,000 
counts. A balanced armature insures accurate counting during severe 
vibration. 

High reliability —contacts are made from precious metals to eliminate con- 
tact noise. Wearing parts are built of Nylon for long life. 

Small size—only 1'},” high x 34%” wide x 3%” deep. Weight is only 
22 ounces. Available in 3-, 4-, and 5-digit counters...also in shaft-driven 
models. Units can be preset, and hand reset. Write for literature on 
Photocon Model MCP-1005. 


/ 


/ PHOTOCON RESEARCH PRODUCTS 
/ 421 North Altadena Drive, Pasadena, Calif. 


/ 


A Complete Line of Electro-Mechanical Counters and Digital Clocks 
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BETTER CONTROLS 
for 
viscosity and 
specific gravity 


BENDIX* 
ULTRA-VISCOSON* 
VISCOSITY METERS 

In a single system, Bendix 
Ultra-Viscoson provides 
continuous and automatic 
viscosity control of from 
one to six individual 
stations. Ranges: 0-50/- 
500/5000/50,000 centi- 
poises X grams/cc. Ideal 
for use in liquid blending 
and fuel atomization. 
Applications in the petro- 
leum, chemical, gravure 
and flexographic printing, 
steel, paint finishing, ad- 
hesives and various other 
fields. New “Viscompara- 
tor” measures and con- 
trols by comparing process 
with reference sample. 
Ultra-Viscoson systems 
are available to fill most 
industrial and research 
requirements. 





BENDIX* NUCLEAR 
DENSITY GAGE 


In process pipelines the 
Bendix Nuclear Density 
Gage provides continu- 
ous and automatic con- 
trol of fluid density. 
Range: 0.5 Sp. Gr. and 
up, with adjustable 
spans. Ideal for abra- 
Sive, corrosive, viscous 
and high-pressure proc- 
esses; sensing element 
does not contact process 
material. Applications: 
liquid concentration, 
specific gravity, density, 
liquid level, slurry con- 
trol and interface detec- 
tion. Range and span 
adjustments on front 
panel. 





*REG. U. S. PAT. OFF; 


For complete information write Cincinnati Division, 
Dept. K3, 3130 Wasson Road, Cincinnati, Ohio 


Cincinnati 
Division 





Export Sales: Bendix International Division, 
205 E. 42nd Street, New York 17, N. Y. 


Caneda: Computing Devices of Canada, Ltd., 
Box 508, Ottawa 4, Ontario. 
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Water Monitor 
Get fast, sensitive warning of a fuel- 
element leak or rupture, plus activation 
of alarm or closure device with fission- 
products ion-exchange water monitor, 
connected to the sampling line from the 
main coolant stream of a reactor. For 
pressures exceeding 2500 psi. Bulletin 
RMI-104. Tracerlab, Waltham, Mass. 
CIRCLE NO. 452 ON PAGE 69 


Gas Chromatography 

A new gas chromatograph, featuring 
the highly sensitive “catalytic combus- 
tion” detection method using air as the 
carrier gas, is detailed in a 4-page bulle- 
tin which includes suggested applications 
of the device. Unusual versatility and 
convenience make this one to inquire 
about. Precision Scientific Co., Chicago, 
Tl. 
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Analyzer Accessories 

Success of your process stream analyzer 
depends largely on the efficiency of the 
sample handling components. Here is 
news on rugged, reliable, trouble-free and 
easy to maintain components such as a 
vaporizer regulator, gas scrubber, sample 
filter, by-pass filter and water coalescer, 
in l-page bulletin 1854. Consolidated 
Electrodynamics, Pasadena, Cal. 
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Pre-determined Counter 

For count control where dependability 
counts, try “Countron,” operating at 
speeds up to 1000 ipm, built for opera- 
tion under the most adverse plant condi- 


tions and guaranteed for 200 million 
operations. New brochure has 13-pages 


of descriptive material on operation of 
“Countron” as well as info on many 
typical installations now in operation. 
Hobson Miller Machinery, New York, N.Y. 
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Pipeline Systems Control 

A new control concept for pipeline sys- 
tems is described in this informative 
{-page bulletin 1018 which presents in 
detail methods of determining and pro- 
viding the type of centralized control sys- 
tems required to meet present and future 
needs of the oil and gas industries safely, 
reliably and economically. Union Switch 
and Signal, Swissvale, Pa. 
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All About OSCAR 

Competing with Hollywood’s Oscar for 
your attention is another OSCAR, this 
one an oscillograph record analyzer and 
reader, described in the January “Bodine 
Motorgram.” Applications and characteris- 
tics of series motors also are discussed. 
Bodine Electric Co., Chicago, III. 

CIRCLE NO. 457 ON PAGE 69 





MINIATURE 
SCREWS 


CUT THREADS 


NUTS - WASHERS 


Brass — Steel — German Silver 


WHOLESALE 


00—90 
o—80 
1—72 

3/32” to 1” 


DUMONT TWEEZERS 
SPRANG 


607 So. Hill St. 
Los Angeles 14, Calif. 
MAdison 3-1025 


Eastern Representative Wanted 
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“TORQUE WRENCH’ 
MANUAL 


SENT 


Formulas UPON REQUEST 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa /STurtevanT /co 
ADDISON [QUALITY] ILLINOIS 


Manufacturers of over 85°o of the torque 


wrenches used in industry 
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advertising 





POSITIONS WANTED: Téc per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
a three lines. Box number counts as one 
ine. 

60 characters and spaces per line. 

DISPLAY AD (up to 41%”): $14.00 per column 
inch. Minimum 1 column inch. 

All sone size ads—standard advertising rates 

cory” MUST REACH THE ISA JOURNAL, GRANITE 

BLDG., 313 SITH AVE., PITTSBURGH 22. PA.. NO 


LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION 








POSITIONS OPEN 


INSTRUMENT DESIGN ENGINEER. Chal- 
lenging opportunity for Electro-Mechani- 
cal Design Engineer with 5 to 10 yrs. exp. 
in analytical instrument work such as pH, 
gas chromatography, infrared analyzer, 
colorimeters or chlorination equip. Must 
be able to layout, design and package pro- 
totype and production models. Send res- 
ume to Milton Roy Co., 1300 E. Mermaid 
Lane, Philadelphia 18, Penna. 








| POSITIONS WANTED 





HAVE YOU VOTED 
FOR YOURSELF? 


You’re missing the opportunity to 
tell ISA Officers what you want 
from membership in ISA if you 
haven’t filled in the buff-colored 
questionnaire recently mailed to 


all ISA members. 


Dig out the questionnaire today 
and fill in the blanks. 


Use the handy self-addressed en- 


velope sent to you. 


DO IT NOW — DON’T WAIT! 





INSTRUMENT ENGINEER, B.S.M.E., age 
37, Dutchman, 12 years all around instru- 
ment experience in huge Caribbean oil 
refinery desires position in U.S.A. or with 

; firm. Write Box 2097, c/o ISA 
Journal. 





REPRESENTATIVE WANTED 


MANUFACTURER'S REPRESENTATIVE 
wanted for a complete line of solid state 
transistorized telemetering, supervisory 
control and data logging equipment in the 
Midwest, Middle East, New York and East- 
ern Seabord. Principal markets are oil 
companies, pipelines, railroads and public 
utilities. Write Box 2096 c/o ISA Journal. 








| REPRESENTATIVE AVAILABLE 


REPRESENTATIVE desires instrument 
lines. 12 years sales in process, test, nu- 
clear instruments in chemical, petroleum, 
text cells, nuclear fields. Middle West ter- 
ritory from Chicago. Write Box 2098, c/o 
ISA Journal. 


MANUFACTURERS REPRESENTATIVE. 
New York State. Industrial & Office Equip. 
Write ASC, 30 Wilkins Ave., Albany 5, N.Y. 








SALES ENGINEER WANTED 


An established, reputable firm with 
expanding activities has fine oppor- 
tunity with growth possibilities for 2 
highly qualified sales engineer in 
temperature measurement and pyro- 
metric field. Knowledge of aviation, 
instrument and/or industrial processing 
industries essential. 

tiectrical engineering degree required. 
Send resume or write, describing ex- 
perience and present activitv to: 


Box 2095, c/o ISA Journal, 
Ave., Pittsburgh 22, Pa. 


313 Sixtb 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? Use classified advertising in 
the ISA Journal. Send your copy, 
etc. to Classified Department, ISA 
Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 
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Opportunities at 
Esso Research & 
Engineering Co. 
Chief Technical Affiliate— 


Standard Oil Company 
(New Jersey) 


INSTRUMENT 
ENGINEERS 


EE, ME or ChE (BS, MS, PhD) 


Application of instrumentation 
and automation techniques to 
all phases of petroleum indus- 
try operation. Opportunity for 
travel as consultants on new 
techniques and equipment ap- 
plication. Experience in instru- 
mentation field required. 


Give full details of education, 
experience, desired salary and 
references All inquiries will be 
considered promptly and held 
confidential. 


Address replies to: 
ESSO RESEARCH AND 
ENGINEERING COMPANY 


ESSO RESEARCH CENTER 
Employee Relations—U 
P.O. Box 175 
Linden, New Jersey 
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> coming events 





*Denotes ISA Sponsored or Participating Meeting 





MARCH 1959 


March 29-April 2—ASME Instruments & 
Regulators Div. Conference, Case In- 
stitute of Technology, Cleveland, O. 
Contact: Meetings te” ASME, 29 W. 
39th St., N. Y. 18, N. Y. 


March 30-April 3—Strain Gage Techniques 
Short Course, Southwest Research In- 
stitute. Sponsor: Society for Experi- 
mental Stress Analysis & Southwest 
Research Ins. Contact: Dr. M. 
Lemcoe, S.R.I., Box 2296, San Antonio 
6, Texas. 


March 31-April 2—2lst American Power 
Conference, Hotel Sherman, Chicago. 
Sponsor: Illinois Inst. of Technology in 
cooperation with leading technical 
societies & educational institutions. 
Contact: Ill. Inst. of Technology, 35 
W. 33rd St., Chicago 16, Ill. 


March 31-April 2— Symposium on Milli- 
meter aves, Polytechnic Inst. of 
Brooklyn. Sponsor: Dept. of Defense 
Research Agencies & Brooklyn Poly- 
tech. Contact: Jerome Fox, Polytech- 
nic Inst. of a aaa 55 Johnston St., 
Brooklyn 1, 


APRIL 1959 


April 1-May 6—Transistor Circuits Work- 
shop (series of 6 lectures), John Han- 
Hall, Boston, Mass. Sponsor: IRE. 
Contact: Boston IRE Office, 73 Tre- 
mont St., Boston 8, Mass. 


April 5-10—National Meeting American 
Chemical Society, Boston, Mass. Ses- 
sion on computers. Contact: American 
Chemical Society, 2 Park Ave., New 
York 16, New York. 


x April 5-10—Nuclear Congress, Cleveland, 

O., contact: Dr. R. S. Baron, Burns & 

Roe, Inc., 160 W. Broadway, New York 
z. 


April 6-7—-2nd National ISA Chemical and 
Petroleum Instrumentation Sympos- 
ium, St. Louis, Mo. Sponsor: ISA 
Chemical & Petroleum Div. Contact: 


Director, Technical & Educational 
Service, ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


x April 7— Symposium on Techniques of 
Temperature Measurement, Essex 
House, Newark, N. J. Sponsor: New 
Jersey Section, ISA. Contact: Freeman 
_ 1320 Sunnyfield Dr., Linden, 


April 7-10—Conference on Numerical Con- 
trol of Machines in Production Pro- 
cesses, Purdue U. Sponsor: Engineering 
Schools of Purdue & UCLA. Contact 
James B. Ball, Office of the Dean of 
Engineering, Purdue University, La- 
fayette, Indiana. 


April 14-15—Conference on Industrial In- 
strumentation and Control, Illinois In- 
stitute of Technology. Sponsor: IIli- 
nois Inst. of Technology and Profes- 
sional Group on Industrial Electronics, 
IRE. Contact: R. W. Bull, Illinois In- 
stitute of Technology, 35 W. 33rd St., 
Chicago 16, Ill. 


,April 18-22—Annual Meeting American 

5 Society of Tool Engineers, Hotel 
Schroeder, Milwaukee, Wisc. Contact 
Richard Gebers, ASTE, 10700 Puritan, 
Detroit 38, Mich. 


*xApril 20-21— Conference on Analog & 
Digital Recording and Controlling In- 
strumentation, Philadelphia, Pa. AIEE 
with ISA cooperating. Contact: J. M. 
Cage, Hewlett-Packard, 275 Page Mill 
Rd., Palo Alto, Calif. 
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xApril 20-22 —ISA Fifth Annual South- 
estern Conference and Exhibit, Gatlin- 
burg, Tenn. Contact Chairman C. 
— 203 Virginia Road, Oak Ridge, 
enn 


MAY 1959 


*%May 4-7—Fifth National ISA Flight Test 
Symposium, Seattle, Wash. Contact F. 
E. Woods, Box 4103, Magnolia Station, 
Seattle 99, Washington. 


May 5-6—Interdisciplinary Conference on 
Self-Organizing Systems, Museum of 
Science & Industry, Chicago, Ill. Spon- 
sor: Information Systems’ Branch, 
Office of Naval Research & Armour 
Research Foundation. Contact: Scott 
Cameron, ICSOS Conference Secre- 
tary, Armour Research Foundation, 10 
W. 35th St., Chicago 16, Ill. 


May 6-8 — Electronic Components Con- 
ference, Philadelphia, Pa. Sponsor: 
IRE, EIA, AIEE, WCEMA. Contact: 
Bernard F. Osbahr or John E. Hickey, 
Jr., Electronic Industries, Chestnut & 
56th St., Philadelphia 39, Pa. 


%May 11-13—2nd National ISA Power In- 
strumentation Conference, Kansas City, 
Mo. Contact: R. A. Russell, Black & 
Veatch, 1500 Meadow Lake Pkwy., 
Kansas City 14, Mo. 


May 11-13—Joint Conference on Automatic 
Techniques, Pick-Congress Hotel, Chi- 
cago, Ill. Sponsor: PGIE, AIEE, ASME. 
Contact: W. R. Thurston, General Ra- 
dio Co., Cambridge, Mass. 


May 14-16—10th Annual National Confer- 
ence and Convention of American In- 
stitute of Industrial Engineers, Atlanta, 
Ga. Contact: J. Frederick Medford, 
8246 Roberts Dr., Dunwoody, Ga. 


*%May 18-20—Fifth National ISA Sympos- 
ium on Instrumental Methods of An- 
alysis, Houston, Texas. Contact: Direc- 
tor, Technical and Educational Serv- 
+s aaa 313 Sixth Ave., Pittsburgh 

. Pa. 


«May 21-22—1959 Ohio Valley Instrument 
and Automation Exhibit and Sympo- 
sium, Music Hall, Cincinnati, O. Spon- 
sor: Cincinnati Section, ISA. Contact: 
Richard E. Surkamp, 8846 Round Hill 
Rd., Cincinnati 36, O. 





ISA CHICAGO 
HEADQUARTERS 
for the 14th Annual 

Instrument Automation 
Conference and Exhibit 
will be the 
Palmer House Hotel 
Morrison Hotel 


* * * 


Other hotels include the 
Conrad Hilton 
Pick-Congress 
LaSalle 


Bismarck 


Reservations may be made only 
through The Chicago Convention 
Bureau, 134 LaSalle Street, 
Chicago 2, Ill. 











*%May 25-27 — Eighth Annual National 
Telemetering Conference, Denver, Col 
Cosponsors: AIEE, IAS, ARS and ISA 
Theme: “Investigation of Space.” Con- 
tact: Robert L. Fransisco, Secretary, 
GE Missiles & Space Vehicies Dept., 
3198 Chestnut St., Philadelphia 4, Pa. 


May 25-29—Analysis of Atmospheric Or- 
ganics, Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio. 
(Course for chemists and scientist re- 
sponsible for sample analysis in pollu- 
tion programs.) Contact: Chief, Train- 
ing Program, Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio. 


JUNE 1959 


x%xJune 10-12 — Second ISA International 
Gas Chromatography Symposium, East 
Lansing, Michigan. Contact: Director, 
Technical and Educational Services, 
ISA, 313 Sixth Avenue, Pittsburgh 22, 

a. 


June 13-23 — International Conference on 
Information Processing, 
House, Paris, France. Contact: United 
States Committee for the Internation- 
al Conference on Information Process- 
ing, Box 4999, Washington. D. C. 


*xJune 24-26—2nd National ISA Nuclear 
Instrumentation Symposium, Idaho 
Falls, Idaho. Contact: Director of 
Technical and Educational Services, 
ISA 313 Sixth Avenue, Pittsburgh 22, 
Pa. 


June 15-29—Series of Courses on Auto- 
matic Control and Process Control 
Theory, Case Institute of Technology, 
Cleveland, Ohio. (Series of three short 
courses on the above subjects offered 
to practicing engineers and college 
teachers by the Mechanical Engineer- 
ing Dept. of Case.) Contact: Dr. James 
R. Hooper, Director of Special Pro- 
grams, Case Institute of Technology, 
Cleveland 6, Ohio. 


SEPTEMBER 1959 


*xSeptember 21-25—l4th Annual ISA In- 
strument-Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hills St., Los An- 
geles, Calif. For all other information 
contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 


September 23-25—Fourth Annual Special 
Technical Conference on Non-Linear 
Magnetics and Magnetic Amplifiers, 
Shoreham Hotel, Washington, D. C. 
Sponsor: AIEE, IRE. Contact: E. J. 
Alexander, Bell Telephone Laborator- 
ies, Whippany, New Jersey. 


OCTOBER 1959 


October 28-29—6th Annual Computer Ap- 
plications Symposium, Morrison Hotel, 
Chicago, Ill. Sponsor: Armour Re- 
search Foundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 W. 
35th St., Chicago 16, Ill. 


NOVEMBER 1959 


*% November 4-6—National Automatic Con- 
trol Conference, Dallas, Texas. IRE 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


November 16-20—Fifth International Auto- 
mation Congress and Exposition, New 
York Trade Show Building, New York. 
Contact: Richard Rimbach, Managing 
a 845 Ridge Ave., Pittsburgh 

. Pa. 
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“Best valves we ever found 
for tight shutoff on our 
maleic acid lines” says 
Instrument Foreman of 
a well-known mid-west 

chemical plant. 








FOR TIGHT SHUTOFF 





Major chemical companies have switched to Conoflow 
Series LB Control Valves because they provide absolute 
tight shutoff, regardless of operating variables. Tight shutoff 
prevents waste of costly liquids and gases... insures pre- 
cise process control. 


The answer is the single-seated body and the powerful 
cylinder actuator of the LB Valve. This integrated body- 
actuator design allows for leak-proof shutoff not possible with 
double-seated valves. 


An added feature of the LB Valve is much lower all-around 
maintenance costs. Body separates easily at seat ring for tear 
down and inspection. Fewer replacement parts mean sub- 
stantial inventory savings. Streamlined body contours and 
extra thick walls assure longer life in 
corrosive and erosive services. Also, 
when it comes to special alloys... 
type 316 Stainless steel, Hastelloys, 
Monel, Nickel, Everdur, etc., the 
single-seated LB Valve offers a sub- 
stantial initial cost advantage over 


double-seated construction. By all Phone your nearest 


Conoflow representative 





standards, your overall cost is much (located in principal 
less for a Conoflow Series LB Valve. cities), or write to Conoflow 
Corporation, 2100 Arch 
Alsoavailablewithsturdy If you are not already a user, try a Street, Philadelphia 3, Pa. 
handwheel actuators for for Bulletin LB-3-I. . 
Conoflow LB Control Valve .. . and eRe 





precise manual control. 





let it prove itself. 





Conse 
FOREMOST iN FINAL CONTROL ELEMENTS 





Carrols? | CONOFLOW CORPORATION 
a : 


CIRCLE NO. 103 ON PAGE 69 














GPE Controls, Inc. presents 





an outstanding new advance in industrial | 
automatic controls...the Rotojet® series 
of electro-hydraulic servo valves. | 


Electrical input specifications include all 


ranges in current use. Total hysteresis 





is less than 0.2%. Single-stage output of 


| 


4% g.p.m. at 1000 p.s.i. matches or exceeds 





most 2- ape units. Frequency response is 


32 C.p.s. No filtration necessaly,. Guaranteed 








| A 
Write for descriptive literature 

=) I 
G G E N iF RA L GPE Controls, Inc (formerly Askania Regulator Company) 
| oviteole | PRECISION Sein ‘ — 
: 240 East Ontario Street *« Chicago 11, Illinois 


COMPANY | 








A Subsi@iary of GENERAL PRECISION EQUIPMENT CORPORATION 


CIRCLE NO. 104 ON PAGE 69 








